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Description 

FIELD OF THE INVENTION 

5 The present invention relates to a processing method of a silver halide photographic light-sensitive material and a 

developer composition. More specifically, the present invention relates to a method for processing a silver halide pho- 
tographic light-sensitive material with a developer containing substantially no dihydroxybenzene-base developing agent 
to form an image. 

10 BACKGROUND OF THE INVENTION 

The silver halide photographic light-sensitive material is used over a wide range of fields such as the field of plate- 
making and the field of medical diagnosis. As the application field extends and is intensified, requirements with respect 
to the development processing step necessary for forming an image are increased, in particular, a rapid and stable 

is development processing is keenly demanded. 

The silver halide photographic light-sensitive material is generally processed after exposure through steps of devel- 
opment, fixing and water washing. The black-and-white developer is commonly an alkaline solution containing a hydro- 
quinone which is a dihydroxybenzene-base compound, as a developing agent, an aminophenol or 3-pyrazolidone as an 
auxiliary developing agent, and a sulfite. Other than the dihydroxybenzene-base compound, endiols such as an ascor- 

20 bic acid is known to function as a developing agent and recently attracting an attention as a developing agent free of 
any ecological or taxicological problem as described above. For example, U.S. Patents 2,688.549 and 3,826,654 dis- 
close that an image can be formed under a high alkaline condition at a pH of at least 12 by using an ascorbic acid as a 
developing agent. However, these image forming methods are not satisfied in view of either rapidity or formation of a 
high contrast image. 

25 Several attempts have been made to increase contrast in the development system using an ascorbic acid. For 
example. Zwicky, J. Phot. Sc.. vol. 27. p. 185 (1979) discloses that when an ascorbic acid is used as a sole developing 
agent, a kind of Irth effect is provided. However, this system is low in the contrast as compared with the hydroquinone 
development system. U.S. Patent 3.022.1 68 discloses that the use of an ascorbic acid as a developing agent and of N- 
methyl-p-aminophenol as an auxiliary developing agent enables the formation of an image having a high contrast under 

30 a relatively low pH condition of from 8 to 9. However, these image forming methods are not satisfied in view of rapidity 
and in addition, not preferred in view of environmental concern because a large amount of boric acid must be contained 
in the developer. JP-B-49-46939 (the term "JP-B" as used herein means an "examined Japanese patent publication") 
and U.S. Patent 5,474,879 disclose a system using a bis quaternary ammonium salt and an ascorbic acid in combina- 
tion, however, although a development acceleration effect may be provided, almost no effect of increasing the contrast 

35 is obtained. JP-A-4-32838 (the term "JP-A" as used herein means an "unexamined published Japanese patent publi- 
cation") describes a combination effect of a quaternary salt in the system using an ascorbic acid as a developing agent 
and a p-aminophenol or N-alkyl-p-aminophenol as an auxiliary developing agent, however, the image obtained is not 
satisfied in the contrast and the reference does not mention improvement in the progress of development at all. JP-A- 
5-88306 achieves high contrast by using an ascorbic acid as a sole developing agent and keeping the pH of 12.0 or 

40 more, however, the developer used is markedly deteriorated by air oxidation and has a targe problem in view of stability. 
Further, U.S. Patent 3,730,727 discloses an example of a development system capable of providing high sensitivity 
and reduced in stains and fog with a specific developer using an ascorbic acid and a hydrazine derivative as main com- 
ponents, however, the reference does not mention improvement in the contrast at all. 

It is known to process a light-sensitive material containing hydrazine with an ascorbic acid developer and this is dis- 

45 closed in U.S. Patent 5.236.81 6 and W093/1 1 456. however, either technique is insufficient in both the contrast and the 
rapidity. In the latter case, an amine is contained in the developer to achieve the contrast, and this is not preferred in 
view of environmental concern. A development processing method using an ascorbic acid preferred in view of toxicol- 
ogy, as a developing agent and capable of providing a high contrast image with rapidity, is being demanded, however, 
satisfactory contrast had not yet been obtained. 

50 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a novel image forming method using a developer not containing a 
dihydroxybenzene-base compound as a developing agent more specifically, to provide an ultrahigh contrast negative 
55 image with rapidity using a photographic light-sensitive material containing a hydrazine compound. 

Other objects and effects of the present invention will be apparent from the following description. 
The above-described objects has been achieved by providing: 

(1) a processing composition comprising an ascorbic acid represented by the following formula (B) or a derivative 
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thereof, wherein the developer further comprises at least one p-aminophenol represented by the following formula 
(A). (A-Oor(A-ll); 




wherein R 1t R 2 . R 3 and R4, which may be the same or different, each represents a hydrogen atom or a substituent, 
and R 5 and Re, which may be the same or different, each represents an alkyl group, an alkenyl group, an alkynyl 
group, an aryl group, an aralkyl group or a heterocyclic group; 




(A-I) 



(A-II) 



OH 



wherein in formulae (A-I) and (A-I I), R 1 , R 2 , R 3 , R 4 , R 1 , R 22 , R33 and Re, which may be the same or different, each 
represents a hydrogen atom or a substitutent, provided that at least one of R 1t R 2 , R3 and R 4 represents a substit- 
uent; in formula (A-I), R 5 represents an alkyl group, an alkenyl group, an alkynyl group, an aryl group or a hetero- 
cyclic group; and in formula (A-II), 2 represents an atomic group comprising a carbon atom or an oxygen atom, 
capable of forming a 5- or 6-membered condensed heterocyclic ring together with the nitrogen atom and the ben- 
zene ring in formula (A-II), and m represents an integer of from 0 to 4; 



ho' ^oh 



wherein R 7 represents a hydrogen atom, an alkyl group, an aryl group or a heterocyclic group; 

(2) a developer comprising at least one compound represented by formula (A), (A-l) or (A-II) and at least one com- 
pound represented by formula (B); 

(3) a processing method comprising developing a silver halide photographic light-sensitive material with a devel- 



EP0793140A1 

oper comprising an ascorbic acid represented by formula (B) or a derivative thereof, wherein the developer further 
comprises at least one p-aminophenol represented by formula (A), (A-l) or (A-ll). 

DETAILED DESCRIPTION OF THE INVENTION 

5 

The p-aminophenols represented by formula (A) are described in detail below. 

In formula (A), B<\ , R 2 . R3 and R 4 may be the same or different, and each represents a hydrogen atom or a substrt- 
uent Examples of the substituent include an alkyl group, an aryl group, an aralkyl group, a heterocyclic group, a halo- 
gen atom, a cyano group, a nttro group, a mercapto group, a hydroxy group, an alkoxy group, an aryloxy group, an 
10 alkylthio group, an arylthio group, an acyloxy group, an amino group, an alkylamino group, a carbonamido group, a sul- 
fonamide group, a sulfamoylamino group, a ureido group, a thioureido group, an acyl group, an oxycarbonyl group, a 
carbamoyl group, a sulfonyi group, a sutfinyl group, a sulfamoyl group, a carboxyl group (including a salt thereof) and a 
suKo group (including a salt thereof). 

These groups each may be substituted by an alkyl group, an alkenyl group, an alkynyl group, an aryl group, a hai- 
rs ogen atom, a cyano group, a nitro group, a hydroxy group, an alkoxy group, an alkylthio group, an amino group, an 
alkylamino group, an ammonio group, a carbonamido group, a sulfonamido group, a sulfamoylamino group, a ureido 
group, a thioureido group, a carbamoyl group, a sulfamoyl group, a carboxyl group (including a salt thereof), a suKo 
group (including a salt thereof) or other substituerrts formed by an oxygen atom, a nitrogen atom, a sulfur atom or a car- 
bon atom. 

20 Examples of the substituent represented by R 1 , R 2 , R3 or R 4 are described in more detail below. The alkyl group is 
a linear, branched or cyclic alkyl group having from 1 to 10, preferably from 1 to 6 carbon atoms, and examples thereof 
include methyl, ethyl, propyl, isopropyl. t-butyl, cyclopentyl, cyclohexyl. benzyl, hydroxymethyl, 2-hydroxyethyl, 3- 
hydroxypropyl. 2,3-dihydroxypropyl, 4-hydroxybutyl, 3,4-dihydroxybutyl, 2-methoxyethyi, 3-methaxypropyi, 2-aminoe- 
thyl. 3-aminopropyl, trimethylammoniummethyl, 2-tr im ethyl ammoniumethyl, 3-trimethylammoniumpropyl, acetamid- 

25 omethyl. 2-acetamidoethyl, 3-acetamidopropyi , carboxymethyl, 2-carboxyethyl, 3-carboxypropyl, surfomethyl, 2- 
surfbethyl, 3-sulfopropyl, ureidomethyl, 2-ureidoethyl, 3-ureidopropyl, carbamoyl methyl, 2-carbamoylethyl and 3-car- 
bamoylpropyl. The alkenyl group is a linear, branched or cyclic alkenyl group having from 2 to 10, preferably from 2 to 
6 carbon atoms, and examples thereof include ethenyl, 1-propenyl, 2-propenyl, 2-butenyl and 1-butenyl. The alkynyl 
group is a linear, branched or cyclic alkynyl group having from 2 to 10, preferably from 2 to 6 carbon atoms, and exam- 

30 pies thereof include ethynyl, 2-propynyl, 1 -propynyl, 2-butyny! and 1 -butynyl. 

The aryl group is an aryl group having from 6 to 10 carbon atoms and examples thereof include phenyl, naphthyl 
and p-methoxyphenyl. The aralkyl group is an aralkyl group having from 7 to 10 carbon atoms and examples thereof 
include benzyl. The heterocyclic group is a 5- or 6-membered, saturated or unsaturated heterocyclic group constituted 
by a carbon atom, a nitrogen atom, an oxygen atom or a sulfur atom, in which the number of the hetero atom and the 

35 kind of the element may be single or in plurality, and examples thereof include 2-furyl, benzofuryl, 2-pyrrolyl, 2-imida- 
zolyl, 1-pyrazolyl. 2-benzotriazolyl. 2-pyridyl, 2-pyrimidyl and 2-thienyi. Examples of the halogen atom include fluorine 
and chlorine. The alkoxy group is an alkoxy group having from 1 to 10. preferably from 1 to 6 carbon atoms, and exam- 
ples thereof include methoxy, ethoxy, propoxy, iropropoxy, butoxy, 2-methoxyethoxy and 2-methanesulfonylethoxy. The 
aryloxy group is an aryloxy group having from 6 to 10 carbon atoms and examples thereof include phenoxy, p-methox- 

40 yphenoxy, p-carboxyphenoxy and o-surfophenoxy. The alkylthio group is an alkylthio group having from 1 to 10, prefer- 
ably from 1 to 6 carbon atoms, and examples thereof include methytthio and ethylthio. The arylthio group is an arylthio 
group having from 6 to 10 carbon atoms and examples thereof include phenylthio and 4-methaxyphenyrthio. The acy- 
loxy group is an acyloxy group having from 1 to 1 0, preferably from 1 to 6 carbon atoms, and examples thereof include 
acetoxy and propanoyloxy. 

45 The alkylamino group is an alkylamino group having from 1 to 10, preferably from 1 to 6 carbon atoms, and exam- 
pies thereof include methyiamino, dimethylamino, diethylamino and 2-hydroxyethylamino. The carbonamido group is a 
carbonamido group having from 1 to 10, preferably from 1 to 6 carbon atoms, and examples thereof include acetamido 
and propionamido. The sulfonamido group is a sulfonamido group having from 1 to 10, preferably from 1 to 6 carbon 
atoms, and examples thereof include methanesulfonamido. The sulfamoylamino group is a sulfamoylamino group hav- 

50 ing from 0 to 10, preferably from 0 to 6 carbon atoms, and examples thereof include methylsurfamoylamino, dimethyl- 
surfamcylamino and 2-methoxyethylsurfamoylamino. The ureido group is a ureido group having from 1 to 10, preferably 
from 1 to 6 carbon atoms, and examples thereof include ureido, methylureido, N,N-dimethylureido and N'-hydroxy- 
ureido. The thioureido group is a thioureido group having from 1 to 10, preferably from 1 to 6 carbon atoms, and exam- 
ples thereof include thioureido, methyrthioureido and N.N-dimethyrthioureido. The acyl group is an acyl group having 

55 from 1 to 10, preferably from 1 to 6 carbon atoms, and examples thereof include acetyl and benzoyl. The oxycarbonyl 
group is an oxycarbonyl group having from 1 to 10, preferably from 1 to 6 carbon atoms, and examples thereof include 
meth oxycarbonyl and ethoxycarobnyl. The carbamoyl group is a carbamoyl group having from 1 to 10, preferably from 
1 to 6 carbon atoms, and examples thereof include carbamoyl, N.N-dimethylcarbamoyl and N-ethylcarbamoyl. The sul- 
fonyi group is a sulfonyi group having from 1 to 10. preferably from 1 to 6 carbon atoms, and examples thereof include 
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methanesulfonyl, ethanesulfonyl and 2-chloroethanesuffonyl. The suffinyl group is a sulfinyl group having from 1 to 10, 
preferably from 1 to 6 carbon atoms, and examples thereof include methanesulf inyl and ethanesulfinyl. The sulfamoyl 
group is a sulfamoyl group having from 0 to 10, preferably from 0 to 6 carbon atoms, and examples thereof include sul- 
famoyl, dimethylsulfamoyl and ethylsulfamoyl. 

R 5 and Re in formula (A) may be the same or different, and each represents an alkyl group, an alkenyl group, an 
alkynyl group, an aryl group, an aralkyl group or a heterocyclic group. The details of the respective groups are the same 
as described in R 1 , R 2 , R 3 or R4, respectively. However, when R 5 and Re each is an alkyl group, they may be combined 
to form a 5- or 6-membered ring together with the nitrogen atom in formula (A), and examples of the heterocyclic ring 
formed include pyrrolidine, piperidine. piperazine, morpholine and 1 -thia-4-azacyclohexane. When at least one of R 5 
and Re is an alkyl group and at least one of R 3 and R4 is an alkyl group or an alkoxy group, they may be combined to 
form a condensed heterocyclic ring together with the nitrogen atom and the benzene ring in formula (A), and examples 
of the 5- or 6-membered ring condensed to the benzene ring include indole, indoline, dihydroquinoline. tetrahydroquin- 
oline and benzoxazine. 

Two kinds of the compounds represented by formula (A) may be combined on any carbon atom to form a bis type 
structure. 

Among the compounds represented by formula (A) , the compound represented by the following formula (D) is more 
preferred. 




wherein R-, 1 and R 2 2 may be the same or different and each represents a hydrogen atom or a substituent; R55 and R^ 
may be the same or different and each represents an alkyl group, an aryl group, an aralkyl group or a heterocyclic 
group. 

The preferred combination of R t1 or R^ with R^ or R^ in formula (D) is described below. 

A preferred combination is such that R u and R 22 each is a hydrogen atom, an alkyl group, a hydroxy group, an 
alkoxy group, an amino group, an alkylamino group, a carbonamido group, a sulfonamido group, a sulfamoylamino 
group, a ureido group or a thioureido group, and R55 and R^ each is an alkyl group. The alkyl group, the alkoxy group 
and the alkylamino group each includes those substituted by a substituent. 

In the above-described combination, R55 and Res each is more preferably an unsubstituted alkyl group or an alkyl 
group substituted by a water-soluble group. Examples of the water-soluble group includes a hydroxy group, an alkoxy 
group, an amino group, an alkylamino group, an ammonio group, a carbonamido group, a sulfonamido group, a sulfa- 
moylamino group, a ureido group, a carbamoyl group, a sulfamoyl group, a carboxyl group (including a salt thereof) and 
a sulfo group (including a salt thereof). R55 and R 66 is more preferably an unsubstituted alkyl group or an alkyl group 
substituted by a hydroxy group, an alkoxy group, an amino group, an alkylamino group, an ammonio group, a carbona- 
mido group, a sulfonamido group or a ureido group. 

Among the compounds represented by formula (D), the compound represented by the following formula (E) is most 
preferred. 




wherein R 1V | represents an alkyl group, a hydroxy group, an alkoxy group, an amino group, an alkylamino group, a car- 
bonamido group, a sulfonamido group, a sulfamoylamino group, a ureido group or a thioureido group, and R 555 and 
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Rq 66 each represents an alkyt group. 

In the combination of these groups, R 555 and R^ have the same meaning as that of R 55 and and the preferred 
range thereof is also the same. 

In the compound represented by formula (E), a preferred combination is such that R-) •) 1 is an alkyt group, an alkoxy 

5 group, a carbonamido group, a sulfonamido group, a sulfamoylamino group, a ureido group or a thioureido group, and 
R 555 and Rese each is an alky) group; a more preferred combination is such that R-m is an alkyl group having from 1 to 
3 carbon atoms, an alkoxy group having from 1 to 3 carbon atoms, a carbonamido group having from 1 to 3 carbon 
atoms, a sulfonamido group having from 1 to 3 carbon atoms, a sulfamoylamino group having from 1 to 3 carbon atoms, 
a ureido group having from 1 to 3 carbon atoms or a thioureido group having from 1 to 3 carbon atoms, and R555 and 

10 Re66 ©ach is an alkyl group having from 1 to 3 carbon atoms; and a most preferred combination is such that Rt ^ 1 is an 
alkyl group having from 1 to 3 carbon atoms, an alkoxy group having from 1 to 3 carbon atoms, a carbonamido group 
having from 1 to 3 carbon atoms, a sulfonamido group having from 1 to 3 carbon atoms, a sulfamoylamino group having 
from 1 to 3 carbon atoms, a ureido group having from 1 to 3 carbon atoms or a thioureido group having from 1 to 3 car- 
bon atoms, and R555 and Rqss each is an alkyl group having from 1 to 3 carbon atoms, substituted by a methyl group 

15 or a hydroxy group. 

Specific examples of the compound for use in the present invention are shewn below, however, the present inven- 
tion is by no means limited thereto. 

The compound represented by formula (A) is very unstable when it is stored as a free amine, and in general, the 
compound is preferably produced and stored as an inorganic acid salt or an organic acid salt and, first, formed into a 
20 free amine upon the addition to the processing solution. Examples of the inorganic or organic acid for use in forming a 
salt of the compound represented by formula (A) include hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric 
acid, p-toluenesuHbnic acid, methanesulfonic acid and naphthalene- 1 ,5-di sulfonic acid. The compound is preferably 
formed into a salt of sulfuric acid or naphthalene-1 ,5-disulfonic acid, most preferably a salt of naphthalene-1 ,5-disulfonic 
acid. 

25 
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The compound represented by formula (A) can be easily synthesized according to a general synthesis method 
described, for example, in Photographic Science and Engineering. 10, 306 (1966). Further, the following synthesis 
methods or the method according thereto may also be used. 

SYNTHESIS EXAMPLE 

According to the following scheme, Compound (6) of the present invention was synthesized. 
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Synthesis of Compound (6-a): 

To 61.7 g of 2-amirKM-mtropheno., 200 ml of diemthy.acetamide was added and disso.ved. and to the resuHing 
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solution, 68.9 g of phenyl chloroformate was added dropwise. The mixture was stirred at room temperature for 3 hours 
and then poured into 800 ml of 1N hydrochloric acid, and white crystals deposited were collected by fittration and dried 
under reduced pressure to obtain 103.2 g of Compound (6-a). 

5 Synthesis of Compound (6-b) : 

To 54.8 g of Compound (6-a), 200 ml of acetonitrile was added and dissolved, and to the resulting solution. 34.4 g 
of a 40% methyl a mine- methanol solution was added dropwise. The mixture was stirred at room temperature for 2 hours 
and then orange crystals deposited were collected by filtration. The orange crystals obtained were dissolved in 400 ml 
w of diemthylacetamide and then poured into 1 / of 1 N hydrochloric acid, and the white yellow crystals deposited were 
collected by filtration and dried under reduced pressure to obtain 38.6 g of Compound (6-b). 

Synthesis of Compound (6-c): 

is To 38.6 g of Compound (6-b), 160 ml of dimethylacetamide and 25.2 g of potassium carbonate were added, and to 
the mixed solution, 34.4 g of benzylbromide was added dropwise. The mixture was stirred at room temperature for 3 
hours and then poured into 800 ml of 1 N hydrochloric acid, and white crystals deposited were collected by filtration and 
dried under reduced pressure to obtain 54.0 g of Compound (6-c). 

20 Synthesis of Compound (6-d): 

To 25.4 g of reduced iron and 0.2 g of ammonium chloride, 24 ml of water, 140 ml of isopropanol and 1 mi of acetic 
acid were added and heated under reflux for 15 minutes, and thereto, 54.0 g of Compound (6-c) was added gradually. 
After heating the mixture under reflux for 1 hour, insoluble matters were separated by Celite filtration and the solvent 
25 was distilled off under reduced pressure. The gray powder crystals obtained were dissolved in ethyl acetate, washed 
with saturated brine, dried over sodium sulfate, and concentrated to obtain 20.9 g of Compound (6-d). 

Synthesis of Compound (6-e): 

30 To 1 1 .4 g of Compound (6-d) and 16.8 g of sodium hydrogencarbonate, 100 ml of dimethylacetamide was added 
and heated at 80°C. To the mixed solution, 6.3 ml of iodomethane was added dropwise and stirred at 80°C for 30 min- 
utes. The mixture was cooled to room temperature, extracted with ethyl acetate, washed with water and dried over 
sodium sulfate. The solvent was distilled off under reduced pressure, and the composition obtained was recrystallized 
from acetonitrile to obtain 5.1 g of Compound (6-e) as white crystals. 

35 

Synthesis of Compound (6): 

To 100 ml of methanol. 2.4 g of Compound (6-e) and 0.5 g of a 10% palladium carbon were added, and the mixture 
was put into contact with hydrogen in an autoclave for 4 hours. The catalyst was separated by filtration using Celite as 
40 a filtration aid and the filtrate was added dropwise to a methanol solution containing 1 .4 g of 1 ,5-naphthalenedisulfonic 
acid tetrahydrate. After distilling off the solvent, ethanol was added and the gray crystal precipitated was separated by 
filtration to obtain 1 .4 g of the objective Compound (6), namely, 1 ,5-naphthalenedisurfonic acid salt, as white crystals. 
Melting point: 201 °C. 

45 Synthesis of Compound (2): 

Compound (2) (amorphous) was synthesized almost in the same manner as Compound (6) except for using 2- 
methoxy-4-nitrophenol in place of Compound (6-b) in the synthesis of Compound (6). 

so Synthesis of Compound (4) : 

Compound (4) (amorphous) was synthesized almost in the same manner as Compound (6) except for using 2- 
acetamido-4-nitrophenol in place of Compound (6-b) in the synthesis of Compound (6). 

55 Synthesis of Compound (35): 

Compound (35-e) was obtained by performing reaction using 3-chloropropanol in place of iodomethane in the syn- 
thesis of Compound (6). Thereafter, following the synthesis procedur of Compound (6), the objective Compound (35) 
(amorphous) was obtained. 
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Compound (1 0) of the present invention was synthesized according to the following scheme. 
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Synthesis of Compound (10-a): 



40 To 200 ml of dimethylacetamide, 33.6 g of 2-methoxy-4-nitroaniline was dissolved, and thereto, 25.2 g of meth- 
anesulfonyl chloride and then 16.2 ml of pyridine were added dropwise at room temperature. After the dropwise addi- 
tion, the mixture was further stirred for 4 hours, allowed to stand overnight at room temperature and poured into 800 ml 
f 1 N hydrochloric acid, and the milky crystals deposited were collected by filtration and dried under reduced pressure 
to obtain 32.4 g of Compound (1 0-a). 

45 

Synthesis of Compound (3-b): 



To 36.7 g of reduced iron and 0.4 g of ammonium chloride, 36 ml of water, 220 ml of isopropanol and 2 ml of acetic 
acid were added and heated under reflux for 15 hours, and thereto, 32.4 g of Compound (10-a) was gradually added. 
50 After heating the mixture under reflux for 4 hours, insoluble matters were separated by Celite filtration, and the solvent 
was distilled off under reduced pressure. The gray powder crystals obtained were dissolved in ethyl acetate, washed 
with saturated brine, dried over sodium sulfate and concentrated to obtain 25.5 g of Compound (10-b). 



Synthesis of Compound (10-c): 

To 10.8 g of Compound (10-b) and 20.2 g of sodium hydrogencarbonate, 120 ml of dimethylacetamid was added 
and heated at 80°C. To the mixed solution, 7.5 ml of iodomethane was added dropwise and stirred at 80°C for 30 min- 
ut s. The mixture was cooled to room temperature, extracted with ethyl acetate, washed with wat r and dried over 
sodium sulfate. The solvent was distilled off under reduced pressure to obtain 12.1 g of Compound (10-c) as colorless 
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transparent crystals. 
Synthesis of Compound (10): 

To 100 ml of methylene chloride, 9.2 g of Compound (10-c) was dissolved and ice cooled to -10°C, and thereto, 
10.5 ml of boron tribromide dissolved in 40 ml of methylene chloride was added dropwise at -5°C or lower. After the 
dropwise addition, the mixture was stirred at room temperature for 3 hours and ice cooled. 50 ml of water was gradually 
added dropwise. and the white crystals deposited were collected by filtration. The composition obtained was recrystal- 
iized from water to obtain 6.1 g of the objective Compound (10), namely, hydrobromate, as white crystals. Melting point: 
147°C. 

The aminophenol compound represented by formula (A-l) or (A-ll) is described in detail below. 

In formulae (A-l) and(A-ll). Ri. R2. R3. R* R11. R22. R33 and may be the same or different, and each represents 
a hydrogen atom or a substituent. provided that at least one of R 1f R 2 , R 3 and R4 is a substituertt. In formula (A-l), R 5 
represents an alkyl group, an alkenyl group, an alkynyl group, an aryl group or a heterocyclic group. In formula (A-ll), 2 
represents an atomic group comprising a carbon atom or an oxygen atom, capable of forming a 5- or 6-membered con- 
densed heterocyclic ring together with the nitrogen atom and the benzene ring, and m represents an integer of from 0 
to 4. 

In formulae (A-l) and (A-ll), when R 1f R 2 , R3, R4, Rn, R22. R33 and Re each represents a substituent, examples of 
the substituent include a halogen atom (e.g., fluorine atom, chlorine atom, bromine atom, iodine atom), an alkyl group 
(including cycloalkyl), an alkenyl group, an alkynyl group, an aryl group, a heterocyclic group, a heterocyclic group con- 
taining a quaternized nitrogen atom (e.g. pyridinio), an acyl group, an alknxycarbonyl group, an arylaxycarbonyl group, 
a carbamoyl group, a carboxy group or a salt thereof, a sulfonyl carbamoyl group, an acylcarbamoyl group, a sulfamoyl- 
carbamoyl group, a carbazoyl group, an oxalyl group, an oxamoyl group, a cyano group, a thiocarbamoyl group, a 
hydroxy group, an alkoxy group (including a group containing an ethylene oxy group or propylene oxy group as a repeat- 
ing unit), an aryloxy group, a heterocyclic oxy group, an acyloxy group, an (alkoxy or aryloxy)carbonyloxy group, a car- 
bamoyloxy group, a sulfbnyloxy group, an amino group, an (alkyl, aryl or heterocyclic)amino group, a nitrogen- 
containing heterocyclic group (N-substituted), an acylamino group, a sulfbnamido group, a ureido group, a thioureido 
group, an imido group, an (alkoxy or aryloxy)carbonylamino group, a sulfamoylamino group, a semicarbazide group, a 
thiosemicarbazide group, a hydrazine group, a quaternary ammonio group, an oxamoylamino group, an (alkyl or 
aryl)suHonylureido group, an acylureido group, an acylsutfamoylamino group, a nitro group, a mercapto group, an (alkyl, 
aryl or heterocyclic)thio group, an (alkyl or aryl)suHbnyl group, an (alkyl or aryl)sulfinyl group, a sulfo group or a salt 
thereof, a sulfamoyi group, an acylsulfamoyl group, a sulfonyl sulfamoyl group or a salt thereof, and a group containing 
a phosphoric acid amido or phosphoric ester structure. 

These substituents each may be further substituted by the above-described substituent. 

In formulae (A-l) and (A-ll), when R 1( R2, R 3 , R 4 , R 11t R22. R33 and Re each represents a substituent, the substit- 
uent is preferably a halogen atom (e.g., fluorine, chlorine), an alkyl group (a linear, branched or cyclic alkyl group having 
from 1 to 7 carbon atoms, e.g., methyl, ethyl, isopropyl, cyclopropyl, 2-hydroxyethyl, hydroxymethyl. carboxymethyl, 
aminomethyl), an acyl group (e.g., acetyl, methoxycarbonylacetyl), an alkoxycarbonyl group (e.g., methoxycarbonyl), a 
carbamoyl group (e.g., unsubstituted carbamoyl, N-methylcarbamoyl), a carboxy group or a salt thereof, a carbazoyl 
group (e.g., unsubstituted carbazoyl). an oxamoyl group (e.g., unsubstituted oxamoyl), a cyano group, a hydroxy group, 
an alkoxy group (an alkoxy group having from 1 to 7 carbon atoms, e.g., methoxy, ethoxy, isopropoxy, 2-hydroxyethoxy, 
2-methoxyethoxy, 2,3-dihydroxypropoxy. 2-(2-hydroxyethoxy)ethoxy, 2-methanesuHbnyl ethoxy), an amino group (e.g., 
methylamino, dimethylamino, 2-hydroxyethylamino, carboxymethylamino), an acylamino group (e.g., acetamido. propi- 
onamido), a sulfonamido group (a sulfonamido group having from 1 to 7 carbon atoms, e.g., methanesuHonamido, 
ethanesulfonamido), a ureido group (e.g.. unsubstituted ureido, N-methyl ureido), a thioureido group (e.g., unsubstituted 
thioureido, N-methylthioureido), an (alkoxy or arylaxy)carbonyiamino group (e.g.. methoxycarbonylamino), a sulfa- 
moylamino group (e.g., unsubstituted sulfamoylamino, N'-methylsulfamoylamino), a semicarbazide group (e.g., unsub- 
stituted semicarbazide), an alkylthio group (an alkylthio group having from 1 to 7 carbon atoms, e.g., methytthio, 2- 
hydroxyethylthio, 3-hydroxyethylthio. 2-(2-hydroxyethoxy)ethylthio). an alkylsulfonyl group (e.g.. methanesuHbnyl), a 
sulfo group or a salt thereof, or a sulfamoyl group (e.g., unsubstituted suHamcyl, N-methylsuHamoyl). 

In formula (A-l), R 5 represents an alkyl group, an alkenyl group, an alkynyl group, an aryl group or a heterocyclic 
group. The alkyl group is a linear, branched or cyclic alkyl group having from 1 to 16 carbon atoms, and examples 
thereof include methyl, ethyl, 3-hydraxypropyl, 2-hydraxypropyl. 2-hydroxyethyl, 2-(2-hydroxyethoxy)ethyl, 2,3-dihydrox- 
ypropyl, 2-aminoethyl, benzyl, 2-acetylaminoethyl, 3-methoxypropyl, 2-methoxyethyl, 1 -carbaxyethyl, carboxymethyl. 2- 
methanesulfonylaminoethyl, trimethylammonioethyl, 2-sulfoethyl and 3-carbamoylpropyl. The alkenyl group is an alke- 
nyl group having from 1 to 1 6 carbon atoms, and examples thereof include vinyl, allyl, styryl and 1 -propenyl. The alkynyl 
group is an alkynyl group having from 1 to 16 carbon atoms, and examples thereof include ethynyl and 1-propynyl. The 
aryl group is an aryl group having from 1 to 1 6 carbon atoms, and examples thereof include phenyl and 4-hydroxyphenyl 
group. The heterocyclic group is a 5- or 6-membered, saturated or unsaturated heterocyclic group having from 1 to 16 
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carbon atoms, and examples thereof include 2-pyridyl, 2 -fury I and 2-imidazolyl. 

In formula (A-ll), Z represents an atomic group comprising a carbon atom or an oxygen atom, capable of forming a 
5- or 6-membered condensed heterocyclic ring together with the nitrogen atom and the benzene ring. Examples of the 
condensed heterocyclic ring formed include indole, indoline, dihydroquinoline, tetrahydroquinoline and benzoxazine. 
5 In the aminophenol compound represented by formula (A- 1) or (A-ll), two groups may be combined each other at 

the site of arbitrary carbon atom directly or through a linking group to form a bis-type structure. 

Among those represented by formulae (A-l) and (A-ll). preferred aminophenol compounds are described below. 
The preferred aminophenol compound among those represented by formula (A-l) is represented by the following 
formula (A-lll) and the preferred aminophenol compound among those represented by formula (A-ll) is represented by 
10 the following formula (A-IV): 
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wherein R 20 . R210 and Reo each represents a hydrogen atom or a substituent, R 10 represents a substituent, R 50 repre- 
sents an alkyl group, an alkenyl group, an alkynyl group, an aryl group or a heterocyclic group, and n represents an inte- 
40 ger of from 0 to 4. 

The substituent represented by R 10 is preferably an alkyl group, an alkoxy group, an alkyrthio group, a hydroxy 
group, a carboxy group or a salt thereof, a surfo group or a salt thereof, an acyl group, a halogen atom, an amino group, 
an acylamino group, a sulfonamide group, a ureido group, a thioureido group, a surfamoyiamino group, a carbamoyl 
group, a suHamoyl group or a suHonyl group, more preferably an alkyl group, an alkoxy group, an alkyrthio group, an acyl 
45 group, a halogen atom, an amino group, an acylamino group, a surfonamido group, a ureido group, a sulfamoylamino 
group, a carbamoyl group or a surtamoyl group. These groups each preferably has a total carbon atom number of 7 or 
less. 

The substituent represented by R10 *s still more preferably an unsubstituted alkyl group, a substituted alkyl group 
substituted by a water-soluble group, an alkoxy group, an alkylthio group, an amino group, an acylamino group, a sul- 
50 fonamido group, a ureido group or a sulfamoylamino group, and these groups each preferably has a total carbon atom 
number of 4 or less. The water-soluble group as used herein includes a hydroxy group, an alkoxy group, an amino 
group, an ammonio group, an acylamino group, a sulfonamide group, a ureido group, a sulfamoylamino group, a car- 
bamoyl group, a sulfamoyl group, a carboxy group or a salt thereof, and a sulfo group or a salt thereof. 

The substituent represented by R 10 is most preferably an alkoxy group having from 1 to 4 carbon atoms. 
55 When R 2 o and R 2 i 0 each represents a substituent, the preferred range thereof is the same as the preferred range 
of the substituent represented by R 10 . R 2 o and R 2 i 0 each is more preferably a hydrogen atom. 

R 60 is preferably an alkyl group, an alkoxy group, a hydroxy group, an alkoxy group, a carboxy group (including a 
salt thereof) or a carbamoyl group, and n is preferably 0, 1 or 2, most pref rably 0. 

R 50 is preferably a substituted or unsubstituted alkyl group having a total number of carbon atoms of from 1 to 8, 
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more preferably an unsubstituted alkyl group having a total number of carbon atoms of from 1 to 3 or a substituted alkyl 
group substituted by a water-soluble group having a total number of carbon atoms of from 1 to 6, and the water-soluble 
group as used herein includes a hydroxy group, an alkoxy group, an amino group, an ammonio group, an acylamino 
group, a sulfonamido group, a ureido group, a sulfa moytami no group, a carbamoyl group, a sulfamoyi group, a carboxy 

5 group or a salt thereof, and a suKo group or a salt thereof. R50 is still more preferably a methyl group, an ethyl group or 
a substituted alkyl group substituted by a water-soluble group having a total number of carbon atoms of from 1 to 4. 

Among the compounds represented by formulae (A-l) to (A-IV). preferred are the compounds capable of dissolving 
in an amount of 0.3 mmol or more in 1 / of water (at 20°C). 

Specific examples of the compounds for use in the present invention are shown below, however, the present inven- 

10 tion is by no means limited thereto. 

The compound represented by formula (A-l) or (A-l I) is very unstable when it is stored as a free amine and there- 
fore, the compound is preferably produced and stored as an inorganic acid or organic acid salt thereof and, first, formu- 
lated into a free amine when it is added to the processing solution. Examples of the inorganic or organic acid for use in 
making the compound represented by formula (A-l) or (A-ll) into a salt include hydrochloric acid, hydrobromic acid, sul- 

is furic acid, phosphoric acid, p-toluenesuHonic acid, methanesulfonic acid and naphthalene- 1 ,5-disulfonic acid. Among 
these, a sulfuric acid salt and a naphthalene- 1 ,5-disulfonic acid salt are preferred, and a naphthalene-1,5-disulfonic 
acid salt is most preferred. 
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The compounds represented by formulae (A-l) and (A-ll) can be easily synthesized according to a general synthe- 
sis method described, for example, in J. Chem. Soc.. 344 (1966). or Photographic Science and Engineering 10, 306 
(1966). Further, the following synthesis methods and a method according thereto may also be used. 

SYNTHESIS EXAMPLE 

Compound (A'-75) of the present invention was synthesized according to the following scheme. 
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Scheme 3: 
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40 



Synthesis of Compound (75a): 

45 

Concentrated sulfuric acid (90.5 ml) and 50 ml of acetic acid were mixed and cooled to from 0 to -5°C. Thereto, 61 .1 
g of 3-methylanisole was gradually added dropwise, and then a mixed solution of 61.5 g of nitric acid and 90.5 ml of 
concentrated sulfuric acid was added dropwise while keeping the temperature at from -1 0 to -1 5°C. After completion of 
the dropwise addition, the temperature was gradually elevated to 0°C, and the reaction solution was poured into 200 ml 
so of ice water and extracted from 500 ml of hexane. The organic layer was rendered neutral by rinsing it wrth saturated 
brine, dried over calcium chloride and filtered, and the filtrate was concentrated under reduced pressure to obtain 84.8 
g of Compound (75a) as a red brown solid. 

Synthesis of Compound (75b): 

55 

To 63.6 g of Compound (75a) and 54 g of a 75% paraformaldehyde, 120 ml of dimethyl sulfoxide was added and 
the mixture was heated at 50°C. Thereto, a 40% ammonium benzyltrimethyl hydroxide-methanol solution (Trit n B) was 
gradually added dropwise. After compl tion of the dropwise addition, the mixture was reacted at 90°C for 3 hours, and 
the reaction solution was poured into 1 l of water and extracted from 1 / of ethyl acetate. The organic lay r was rinsed 
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with saturated brine, dried over anhydrous sodium sulfate and filtered, and the filtrate was concentrated under reduced 
pressure. The concentrate was subjected to separation purification by silica gel column chromatography (developed 
solvent: hexane/ethyl acetate » 4/1) to obtain 14.5 g of Compound (75b) as a yellow solid. 

5 Synthesis of Compound (75c): 

To a solution containing 14.5 g of Compound (75b), 27 ml of carbon tetrachloride and 60 ml of acetonitrile, 24 g of 
triphenytphosphine was added little by little at room temperature, and the mixed solution was stirred as it is. After allow- 
ing the solution to stand overnight 2 ml of methanol was added, then 30 ml of ethyl acetate and 60 ml of hexane were 
io added, the mixture was stirred, the insoluble matter was filtered, and the filtrate was concentrated under reduced pres- 
sure to obtain 14.9 g of Compound (75c). 

Synthesis of Compound (75d): 

is To 14.5 g of reduced iron and 0.2 g of ammonium chloride, 15 ml of water, 90 ml of isopropanol and 1 ml of acetic 
acid were added, and after heating the mixed solution under reflux for 15 minutes. 14.9 g of Compound (75c) was grad- 
ually added. The resulting solution was heated under reflux for 8 hours, the insoluble matter was separated by Celite 
filtration, and the solvent was distilled off under reduced pressure. The gray powder crystals obtained were dissolved in 
ethyl acetate, rinsed with saturated brine, dried over sodium sulfate and concentrated to obtain 9.0 g of Compound 

20 (75d). 

Synthesis of Compound (75e): 

To 9.0 g of Compound (75d). 50 ml of dimethylacetamide was added and dissolved, and to the resulting solution, 
25 8.6 g of phenyl chloroformate was added dropwise. After stirring at room temperature for 3 hours, the solution was 
poured into 200 ml of water, and the white crystals deposited were collected by filtration and dried under reduced pres- 
sure to obtain 13.5 g of Compound (75e). 

Synthesis of Compound (75f): 

30 

To 13.5 g of Compound (75e), 50 ml of acetonitrile was added and dissolved, and to the resulting solution, 4.3 g of 
a 40% methyiamine-methanol solution was added dropwise. After stirring at room temperature for 2 hours, the solution 
was poured into 500 ml of water, and the white yellow crystals deposited were collected by filtration and dried under 
reduced pressure to obtain 9.6 g of Compound (75f). 

35 

Synthesis of Compound (A-75): 

Into 50 ml of methylene chloride, 5.1 g of Compound (75f) was dissolved, and after ice-cooling the solution to - 
10°C, 5.6 ml of boron tribrorrade dissolved in 20 ml of methylene chloride was added dropwise at -5°C or lower. After 
40 completion of the dropwise addition, the solution was stirred at room temperature for 3 hours and then ice-cooled, 100 
ml of water was gradually added dropwise. and the solution was extracted from methylene chloride. The aqueous layer 
was rendered neutral by adding thereto sodium hydrogencarbonate little by little, and the pale yellow crystals deposited 
were collected by filtration and dried under reduced pressure to obtain 2.6 g of Compound (A'-75) as white crystals 
(amorphous). 

45 Compound (A'-4) of the present invention was synthesized according to the following scheme. 



so 



55 
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Synthesis of Compound (4a): 

To 39.2 g of 2-acetamido-4-nitrophenol, 200 mt of dimethyl acetamide and 27.6 g of potassium carbonate were 
added, and to the resulting mixed solution, 37.6 g of benzyl bromide was added dropwise. After stirring at room tem- 
perature for 3 hours, the solution was poured into 800 ml of 1 N hydrochloric acid, and the white crystals deposited were 
collected by filtration and dried under reduced pressure to obtain 57.0 g of Compound (4a). 

Synthesis of Compound (4b): 



To 55.9 g of reduced iron and 0.5 g of ammonium chloride, 53 ml of water, 260 ml of isopropanol and 3 ml of acetic 
acid were added, and after heating the solution under reflux for 15 minutes, 57.0 g of Compound (4a) was added thereto 
40 little by little. After heating the solution under reflux for 1 hour, the insoluble matter was separated by Celrte filtration, 
and the solvent was distilled off under reduced pressure. The gray powder crystals obtained were dissolved in ethyl 
acetate, rinsed with saturated brine, dried over sodium sulfate and concentrated to obtain 47.7 g of Compound (4b). 

Synthesis of Compound (4c): 

45 

To 15.1 g of Compound (4b) and 13.8 g of sodium hydrogencarbonate, 100 ml of dimethylacetamide was added, 
and the solution was heated at 80°C. To the resulting mixed solution, 6.3 ml of iodomethane was added dropwise, and 
the solution was stirred at 80°C for 30 minutes. After cooling to room temperature, the solution was extracted from ethyl 
acetate, washed with water and dried over sodium sulfate. The solvent was distilled off under reduced pressure, and 
so the composition obtained was subjected to separation purification by silica gel column chromatography (developed sol- 
vent: hexane/ethyl acetate = 4/1) to obtain 4.3 g of Compound (4c) as a yellow oily product. 

Synthesis of Compound (A'-4): 

55 To 100 ml of methanol, 4.3 g of Compound (4c) and 0.5 g of a 10% palladium carbon were added, and the mixture 
was put into contact with hydrogen in an autoclave for 4 hours. The catalyst was separated by f irtrati n using Ceiit as 
a filter aid, and the filtrate was added dropwise to a methanol solution containing 2.9 g of 1 ,5-naprrthalene-disurfonic 
acid tetrahydrate. After distilling off the solvent, ethand was added, and the gray crystals precipitated were separated 
by filtration to obtain 2.6 g of 1.5-naphthalene disuHonate, namely, the objective Compound (A'-4), as white crystals. 
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Synthesis of Compound (A'-37): 

In the synthesis of Compound (A'-4), the reaction was performed using 3-chloropropanol in place of iodomethane 
to obtain Compound (37c). Subsequently, the procedure in the synthesis of Compound (A'-4) was followed and the 
objective Compound (A'-37) was obtained. 




Compound (A*-42) of the present invention was synthesized according to the following scheme. 
Scheme 5: 
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Synthesis of Compound (42a): 

To a mixture of 154 g of 2-hydroxy-4-nitroaniline and 460 ml of acetonitrile. 102 g of acetic anhydride was added, 
and the mixture was heated under reflux for 20 minutes and then allowed to cool, and the crystals deposited were col- 
lected by filtration t obtain 153 g of Compound (42a) as yellow crystals. 
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Synthesis of Compound (42b): 

To 500 ml of a dimethylacetamide solution containing 80 g of Compound (42a), 56 g of potassium carbonate, 6.6 g 
of potassium iodide and 42 g of 3-chloropropanol were added, the mixed solution was stirred at 1 20°C for 3 hours, 
5 allowed to cool and extracted from ethyl acetate, and the solvent was distilled off to obtain 72 g of Compound (42b). 

Synthesis of Compound (42c): 

Compound (42b) (72 g) was mixed with 500 ml of an aqueous solution containing 70 g of sodium hydroxide, and 
io the mixed solution was heated under reflux for 4 hours, allowed to cool and rendered acidic with concentrated hydro- 
chloric acid. The crystals produced were collected by filtration to obtain 58 g of Compound (42c). 

Synthesis of Compound (42d): 

15 To 300 ml of a dimethylacetamide solution containing 47 g of Compound (42c), 64 g of potassium carbonate and 
44 g of benzyl bromide were added, the mixed solution was stirred for 3 hours and extracted from ethyl acetate, and the 
solvent was distilled off to obtain 51 g of Compound (42d). 

Synthesis of Compound (42e): 

20 

A mixture of 50 g of reduced iron, 0.5 g of ammonium chloride, 50 ml of water and 300 ml of isopropanol was 
heated under reflux for 20 minutes, 38 g of Compound (42d) was added thereto, and the solution was continued reflux- 
ing as rt is for 1 hour. The reaction mixture was filtered through Celite, the solvent was distilled off from the filtrate under 
reduced pressure, and the residue was dried to a solid to obtain 31 g of Compound (42e). 

25 

Synthesis of Compound (42f): 

To 150 ml of a dimethylacetamide solution containing 31 g of Compound (42e), one equivalent methyl iodide and 
one equivalent sodium hydrogencarbonate were added, and after stirring for 4 hours, the solution was extracted from 
30 ethyl acetate, the solvent was distilled off, and the oily product obtained was purified by silica gel column chromatogra- 
phy (ethyl acetate/hexane = 1/2) to obtain 1 1 g of Compound (42f). 

Synthesis of Compound (A'-42): 

35 To 80 ml of a methanol solution containing 1 1 g of Compound (42f), 1 g of a 10% Pd-C was added, and using an 
autoclave, hydrogen gas (about 50 atm) was reacted therewith for 3 hours. Then, the reaction solution was filtered 
through Celite, 1 0 g of 1 ,5-naphthalenesulfonic acid tetrahydrate was added, and the crystals were collected by filtration 
to obtain 16 g of the objective Compound (A-42) as white crystals. 

The ascorbic acids represented by formula (B) or a derivative thereof are described in detail below. 

40 
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(B) 



wherein R 7 represents a hydrogen atom, an alkyl group, an aryl group or a heterocyclic group. 

In the formula, the alkyl group represented by R 7 is a linear, branched or cyclic alkyl group. Examples of the aryl 

so group include a phenyl group and a naphthyl group. The heterocyclic group is a 5- or 6-membered heterocyclic group 
comprising a carbon atom, a nitrogen atom, an oxygen atom or a sulfur atom, and examples thereof include a fury! 
group, a benzofuryl group, a pyranyl group, a pyrrolyl group, an imidazolyl group, a pyrazolyl group, a triazolyl group, a 
pyridyl group, a pyrimidyl group, a pyridazyl group, a thienyl group and an isothiazolyl group. These groups each may 
be substituted by a substituent, and examples of the substituent include an alkyl group, an alkenyl group, an aryl group. 

55 a halogen atom, a nitro group, a mercapto group, a hydroxy group, an alkoxy group, an aryloxy group, an alkylthio group, 
an arylthio group, an acyloxy group, an amino group, an alkylamino group, a carbonamido group, a sutfonamido group, 
a ureido group, an acyl group, an oxycarbonyl group, a carbamoyl group, a sulf inyloxy group, a carboxyl group (including 
a salt thereof), a sulfo group (including a salt thereof), a hydroxyamino group and a hydrazino group. 

Examples of the substituent ar described in more detail. The alkyl group is a linear, branched or cyclic alkyl group 
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having from 1 to 10, preferably from 1 to 6 carbon atoms, which group may be substituted by a group described as the 
substituent on R 7 , and examples thereof include methyl, ethyl, propyl, isopropyl. butyl, t-butyl, cyclohexyl and 
hydroxymethyl. The alkenyl group is a linear or branched alkenyl group having from 2 to 10, preferably from 2 to 6 car- 
bon atoms, which group may be substituted by a group described as the substituent on R 7 , and examples thereof 
include ethynyl, propenyl, 3-butenyl and 4-hydroxy-3-butenyl. The aryl group is an aryl group having from 6 to 10 carbon 
atoms, which group may be substituted by a group described as the substituent on R 7 , and examples thereof include 
phenyl, naphthyl and p-methylphenyl. The alkoxy group is an alkoxy group having from 1 to 10, preferably from 1 to 8 
carbon atoms, which group may be substituted by a group described as the substituted on R 7 , and examples thereof 
include methoxy, ethoxy, propoxy, butoxy. pentyloxy, hexyloxy, octyloxy and 2-methoxyethoxy. The aryloxy group is an 
aryloxy group having from 6 to 10 carbon atoms, which group may be substituted by a group described as the substit- 
uent on R 7 , and examples thereof include phenoxy, p-hydroxyphenoxy, 3,4-dihydroxyphenoxy, o-carboxyphenoxy and 
o-sulfophenoxy. The alkylthio group is an alkylthio group having from 1 to 10, from 1 to 8 carbon atoms, which group 
may be substituted by a group described as the substituent on R 7 , and examples thereof include methylthio and 
octytthio. The arylthio group is an arylthio group having from 6 to 10 carbon atoms, which group may be substituted by 
a substituent described as the substituent on R 7 , and examples thereof include phenylthio, 4-hydroxyphenyrthio, 4- 
methaxyphenylthio and 4-butoxyphenylthio. The acyioxy group is an acyloxy group having from 1 to 10, preferably from 
1 to 8 carbon atoms, which group may be substituted by a substituent described as the substituent on R 7 , and examples 
thereof include acetoxy, propanoyloxy, butanoyloxy, octanoyloxy, carboxyacetoxy and 3-suHbpropanoyloxy. 

The alkylamino group is an alkylamino group having from 1 to 6 carbon atoms and examples thereof include meth- 
ylamino, dimethylamino and diethylamino. The carbonamido group is a carbonamido group having from 1 to 6 carbon 
atoms and examples thereof include acetamido and propionamido. The suHonamido group is a sulfonamide group hav- 
ing from 1 to 6 carbon atoms and examples thereof include methanesurfonamido. The ureido group is a ureido group 
having from 1 to 6 carbon atoms and examples thereof include ureido and methyluredio. The acyl group is an acyl group 
having from 1 to 6 carbon atoms and examples thereof include acetyl and benzoyl. The oxycarbonyl group is an oxy- 
carbonyl group having from 1 to 8 carbon atoms and examples thereof include methoxy carbonyl and ethoxy carbonyi. 
The carbamoyl group is a carbamoyl group having from 1 to 6 carbon atoms and examples thereof include carbamoyl 
and N,N-dimethylcarbamoyl. The surfinyloxy group is a sutfinyloxy group having from 1 to 6 carbon atoms and examples 
thereof include methanesutf inyloxy. 

These substituents each may be further substituted, if possible. 

The alkyl group represented by R 7 in formula (B) is preferably an alkyl group having from 1 to 6 carbon atoms, 
including those substituted by a group described as the substituent on R 7 , more preferably an alkyl group substituted 
by a hydroxy group, an alkoxy group, an aryloxy group, an alkylthio group, an arylthio group, an acyloxy group, an amino 
group, an alkylamino group, an oxycarbonyl group, a carboxyl group (including a salt thereof) or a surfo group (including 
a salt thereof), and examples thereof include methyl, ethyl, hydroxymethyl, 1 -hydroxyethyl, 1 ,2-dihydroxyethyl, 1 ,2-dihy- 
droxypropyl, 1 ,2,3-trihydroxypropyl, 1,2,3,4-tetrahydroxybutyl, 1 ,2-dimethoxyethyl, 1,1-dimethoxy-2-hydroxyethyl, 1,2- 
diethoxyethyl, 1 ,2-diacetoxyethyl, hydroxy carboxymethyl, acetoxycarboxymethyl, 1 -methytthio-2- hydroxyethyl, 1-phe- 
nylthio-2-hydroxymethyl, 1-hydroxy-2-octylthioethyl, 1 -hydroxy-2-phenylthioethyl, 1 -hydroxy-2-aminoethyl, 1-hydroxy-2- 
phenoxyethyl and 1 -hydroxy-2-sulfoethyl. These substituents each may further be substituted, if possible. 

The aryl group represented by in formula (B) is preferably an aryl group having from 6 to 10 carbon atoms, 
including those substituted by a group described as the substituent on R 7 , and examples thereof include phenyl, p- 
methylphenyl, anisyl, p-carboxyphenyl and p-suHbnyiphenyl. 

The heterocyclic group represented by R 7 in formula (B) is preferably a furyl group, a pyridyl group or a triazolyl 
group, including those substituted by a group described as the substituent on R 7 , and examples thereof include furyl, 
5-methyrfuryl, benzofuryl, pyridyl, 5-chloropyridyl, 3-carboxypyridyl, 5-surfopyridyl and 1 -phenyltriazolyl. 

R 7 in formula (B) is more preferably a hydrogen atom, a methyl group or an ethyl group. These groups each 
includes those substituted by other substituent. Examples of the substituerrt include a hydroxy group, an alkoxy group 
and an acyloxy group, and the alkoxy group and the acyloxy group are preferably an alkoxy group having from 1 to 8 
carbon atoms and an acyloxy group having from 1 to 8 carbon atoms, respectively. These substituents each may be 
further substituted, if possible, and examples of the substituent include an alkenyl group, an aryl group, a hydroxy group, 
an alkoxy group, a carboxyl group (including a salt thereof), a sulfo group (including a salt thereof), a hydroxyamino 
group and a hydrazino group. 

Among the compounds represented by formula (B), the compound represented by the following formula (I) is most 
preferred. 
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(I) 



wherein R 77 represents a group represented by formula (J) or (K): 



H 
OH 



OH 



C-H 



(J) 



wherein n represents an integer of from 1 to 4; 




RlT Rl8 



(K) 



wherein R 17 and Ri 8 may be the same or different, and each represents a hydrogen atom, an alkyl group, an aryl group 
or an alkenyl group, and the alkyl groups represented by R 17 and R 18 may be combined to form a ring structure. The 
alkyl group, the aryl group and the alkenyl group each include those substituted by other substituent, and examples of 
the substituent include an alkyl group, an alkenyl group, an aryl group, a halogen atom, a nitro group, a hydroxy group, 
an alkoxy group, an acyl group, a carboxyl group (including a salt thereof), a suHo group (including a salt thereof) and a 
hydroxyamino group. 

R 17 and R 18 in the compound represented by formula (K) each is preferably a hydrogen atom, an alkyl group having 
from 1 to 7 carbon atoms, an aryl group having from 6 to 1 0 carbon atoms or an alkenyl group having from 2 to 7 carbon 
toms. more preferably a hydrogen atom, an alkyl group having from 1 to 7 carbon atoms or an aryl group having from 
6 to 10 carbon atoms, most preferably a hydrogen atom or an alkyl group having from 1 to 7 carbon atoms. The alkyl 
groups represented by R 17 and R 18 may be combined to form a ring structure. More preferably, at least one of R 17 and 
R 18 is not a hydrogen atom. The above-described groups each may have a substituent and examples of the substituent 
include the substituents described as the substituent on R 7 in formula (B), for example, a hydrogen atom, a methyl 
group, an ethyl group, a propyl group, a butyl group, a phenyl group, a chloromethyl group, a methcxymethyl group, a 2- 
methoxyethyl group, a 1 -hydroxy-2-hydroxyaminoethyl group, 2-carboxyethyl group, and a cyclopentyl ring and a 
cyclohexyl ring formed by combining the alkyl groups represented by R 17 and R 18 . These groups each may further be 
substituted, if possible. 

The compound of formula (B) is a so-called an enol form, however, a keto form resulting from isomerization thereof 
is substantially the same compound and the compounds obtained by isomerizing a hydrogen atom also fall within the 
scope of the claim of the present invention. 

Specific examples of the compounds for use in the present invention are shown below, however, the present inven- 
tion is by no means limited thereto. 
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The compound represented by formula (B) can be synthesized according to general synthetic methods described 
in E.S.H. El. Ashry, A. Moussad, and N. R ashed, Advances in Heterocyclic Chemistry, vol. 53, 233-302, JP-A-57- 
188586, JP-A-64-45383, JP-A-2-288872, JP-A-4-29985, JP-A-4-364182 and JP-A-5-1 12594. 

The ascorbic acids represented by formula (B) used as a developing agent in the present invention or a derivative 
thereof may be a free form or in the form of an ammonium salt or an alkali metal salt. The addition amount of the ascor- 
bic acid to the developer is usually from 0.01 to 0.5 mo//, preferably from 0.05 to 0.3 mol/i, more preferably from 0.05 
to 0.2 mol//. 

The p-aminophenols represented by formula (A), (A-l) or (A- 1 1) used as an auxiliary developing agent in the present 
invention may be used either alone or in combination with other known p-aminophenois or 3-pyrazolidones. Represent- 
ative examples of the compound for use in combination are shown below, however, the present invention is by no 
means limited thereto. 

AP-1 N-Methyl-p-aminophenol 

AP-2 p-Aminophenol 

AP-3 N-(p-Hydroxyethyl)-p-aminophenol 

AP-4 N-(4-Hydroxyphenyl)glycine 

AP-5 2-Methyl-p-aminophenol 

AP-6 p-Benzylaminophenol 

AP-7 2-Methoxy-p-aminophenol 

P- 1 1 -Phenyl-3-pyrazolidone 

P-2 1 -Phenyl-4,4-dimethyl-3-pyrazolidone 

P-3 1 -Phenyl-4-methyl-4-hydroxymethyl-3-pyrazolidone 

P-4 1 -Phenyl-4,4-dihydroxymethyl-3-pyrazolidone 

P-5 1 -Phenyl-5-methyl-3-pyrazolidone 

P-6 1 -p- Aminophenyl-4,4-dimethyl-3-pyrazoIidone 

P-7 1-p-Tolyl-4,4-dimethyl-3-pyrazolidone 

P-8 1 -p-Tolyl-4-methyl-4-hydroxymethyl-3-pyrazolidone 

Among the above-described p-aminophenols for use in combination, preferred are AP-1 , AP-3 and AP-7, and 
among 3-pyrazolidones, preferred are P-2, P-3 and P-8. The p-aminophenols are usually used as a salt such as sulfate, 
chlorate, sulfite, p-toluenesulfonate, nitrate or naphthalene-1 ,5-disulfonate. 

These compounds may be used in combination of two or more, if desired. The use amount of the auxiliary devel- 
oping agent is usually from 0.0005 to 0.2 mol//. preferably from 0.001 to 0.1 mol/i, more preferably fr m 0.01 to 0.1 
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mol//. 

In the case of using a developing agent with an auxiliary developing agent, it is most preferred to use the former in 
an amount of from 0.05 to 0.2 mol// and the latter in an amount of from 0.01 to 0.1 mol//. 

In the present invention, the processing composition may be either a liquid or a solid (e.g., powder, granule). 

5 The passage "contains substantially no dihydroxybenzenes" as used in the present invention means that the con- 

centration of dihydroxybenzenes in the developer is negligible (for example, 5x1 0" 4 mol// or less) as compared with the 
amount of the developing agent represented by formula (B) or the amount of the auxiliary developing agent represented 
by formula (A). The developer of the present invention preferably contains no dihydroxybenzenes at all. 

The developer (the development initiating solution and the development replenisher are collectively called a devel- 

w oper. hereinafter the same) for use in developing the light-sensitive material of the present invention may contain a 
buffer and examples thereof include a carbonate, a boric acid described in J P-A-62- 186259. a saccharide (e.g., sacca- 
rose) described in JP-A-60-93433, an oxime (e.g., acetoxime), a phenol (e.g., 5-sulfosalicylic acid) or a tertiary phos- 
phate (e.g., sodium salt, potassium salt), with a carbonate and a boric acid being preferably used. The use amount of 
the buffer, particularly carbonate, is preferably 0.3 mol// or more, more preferably 0.4 mol// or more. The upper limit is 

is not so important but it is about 1.5 mol//. 

The developer of the present invention may contain a preservative and examples thereof include a sulfite such as 
sodium sulfite, potassium sulfite, lithium sulfite, sodium bisulfite, potassium metabi sulfite and sodium formaldehyde 
bisulfite, and a hydroxylamine such as hydroxylamine sulfate, hydroxylamine hydrochloride, monomethylhydroxylamine 
hydrochloride and diethylhyctroxylamine. A sulfite or a hydroxylamine is used in an amount of 0.01 mol// or more. If a 

20 large amount of sulfite is used, it dissolves silver halide emulsion grains to cause silver stains. The sulfite may also 
increase COD (chemical oxygen demand). Therefore, the addition amount thereof must be small as much as possible 
and it is preferably 0.5 mol// or less, more preferably 0.2 mol// or less, most preferably 0.1 md// or less. 

Examples of additives other than those described above include a development inhibitor such as sodium bromide 
and potassium bromide; an organic solvent such as ethylene glycol, diethylene glycol, methylene glycol and dimethyl- 

25 formamide; a development accelerator such as alkanolamine (e.g., diethanolamine, triethanolamine), imidazole and a 
derivative thereof; and an antifoggant or a black pepper inhibitor, such as a mercapto-base compound, an indazole- 
base compound, a benzotriazole-base compound and a benzimidazole-base compound. Specific examples thereof 
include 5-n'rtroindazole, 5-p-nitrobenzoylaminoindazole, 1 -methyl-5-nitroindazole, 6-nitroindazole, 3-methyl-5-nrtroinda- 
zole, 5-nitrobenzimidazole, 2-isopropyl-5-nitrobenzimidazole, 5-nitrobenzotriazole, sodium 4-((2-mercapto-1 ,3,4-thiadi- 

30 azol-2-yl)thio)butanesulfonate, 5-amino-1,3,4-thiadiazole-2-thiol, methylbenzotriazole, 5-methylbenzotriazole and 2- 
mercaptobenzotriazole. The antifoggant is usually used in an amount of from 0.01 to 10 mmol, preferably from 0.1 to 2 
mmol, per / of the developer. 

The developer of the present invention can further contain various organic or inorganic chelating agents in combi- 
nation. Examples of the inorganic chelating agent include sodium tetrapolyphosphate and sodium hexametaphosphate. 

35 Examples of the organic chelating agent which is predominantly used, include an organic carboxylic acid, an ami- 
nopolycarboxylic acid, an organic phosphonic acid, an aminophosphonic acid and an organic phosphonocarboxylic 
acid. 

Examples of the organic carboxylic acid include an acrylic acid, an oxalic acid, a malonic acid, a succinic acid, a 
glutaric acid, an adipic acid, a pimelic acid, an azelaic acid, a sebacic acid, a nonanedicarboxylic acid, a decanedicar- 
40 boxylic acid, an undecanedicarboxylic acid, a maleic acid, an itaconic acid, a malic acid, a citric acid and a tartaric acid, 
however, the organic carboxylic acid is not limited thereto. 

Examples of the aminopolycarboxylic acid include an iminodiacetic acid, a nitrilotriacetic acid, a nitrilotripropionic 
acid, an ethylenediaminemonohydroxyethyltriacetic acid, ethylenediaminetetraacetic acid, glycolethertetraacetic acid, 
1,2-diaminopropanetetraacetic acid, diethylenetriaminepentaacetic acid, triethylenetetraminehexaacetic acid, 1,3- 
45 diamino-2-propanoltetraacetic acid, glycoletherdiaminetetraacetic acid, and the compounds described in JP-A-52- 
25632, JP-A-55-67747, JP-A-57-102624 and JP-B-53-40900. 

Examples of the organic phosphonic acid include hydroxyalkylidenediphosphonic acid described in U.S. Patents 
3,214,454 and 3,794.591 and German Patent Application (OLS) No. 2,227.639, and the compounds described in 
Research Disclosure. Vol. 181. Item 18170 (May 1979). 
so Examples of the aminophosphonic acid include aminotris(methylenephosphonic acid), ethylenediaminetetrameth- 
ylenephosphonic acid, aminotrimethyienephosphonic acid, and the compounds described in Research Disclosure 
(supra), No. 18170, JP-A-57-208554, JP-A-54-61125, JP-A-55-29883 and JP-A-56-97347. 

Examples of the organic phosphonocarboxylic acid include the compounds described in J P-A-52- 102726. JP-A- 
53-42730, JP-A-54-121127, JP-A-55-4024, JP-A-55-4025, JP-A-55-126241, JP-A-55-65955, JP-A-55-65956 and 
55 Research Disclosure (supra). No. 18170. 

These chelating agents each may be used in the form of an alkali metal salt or an ammonium salt. The chelating 
agent is preferably added in an amount of from IxlO" 4 to 1x10* 1 mol, more preferably from 1x10" 3 to 1x10" 2 mol, per / 
of the developer. 

The developer may contain the compound represented by the following formula (C) as a silv r stain inhibitor: 
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wherein Zi represents a nonmetallic atom group necessary for forming a substituted or unsubstituted, 5- or 6-mem- 
bered nitrogen-containing aromatic heterocyclic ring together with the N and C atoms in formula (C), represents a 
hydrogen atom or a cation, and two kinds of radicals resulting from elimination of any one hydrogen atom from Z-, may 
be combined to form a bis type structure. 

Formula (C) is described in detail below. 

represents a nonmetallic atom group necessary for forming a substituted or unsubstituted 5- or 6-membered 
nitrogen-containing aromatic heterocyclic ring together with the N and C atoms in formula (C). The 5-membered nitro- 
gen-containing aromatic heterocyclic ring formed by Z-, and the N and C atoms may be constituted by in addition to 
nitrogen, a combination of elements selected from carbon, oxygen and sulfur, or may be further condensed with a 
hydrocarbon ring or a heterocyclic ring, and examples thereof include pyrazole, imidazole, oxazole, thiazoie, triazole, 
thiadiazole, oxadiazole, indazole, benzimidazole, benzoxazole, benzothiazole, pyrazolotriazole and pyrrolotriazole. The 
5-membered nitrogen-containing aromatic heterocyclic ring is preferably triazole, thiadiazole, oxadiazole, benzimida- 
zole, benzoxazole, benzothiazole, pyrazolotriazole or pyrolotriazole, more preferably triazole, thiadiazole, oxadiazole or 
b nzimidazole, and most preferably triazole. 

The 6-membered nitrogen-containing aromatic heterocyclic ring formed by Z 1 and the N and C atoms is a mono- 
cyclic ring or a ring condensed with a carbon ring or a heterocyclic ring, and examples thereof include pyridine, pyra- 
zine, pyrimidine, pyridazine, triazine, quinoiine, isoquinoline, phthalazine, quinoxaline, quinazoline, sinoline, 
phenanthrizine, phenanthroline, naphthylidine, pteridine, purine, triazopyrimidine, imidazolopyridine, triazolopyridine, 
imidazolotriazine and triazolotriazine. The 6-membered nitrogen-containing aromatic heterocyclic ring is preferably 
pyrazine, pyrimidine, pyridazine, triazine, phthalazine, quinoxaline, quinazoline, naphthylidine, pteridine, purine, triazol- 
opyrimidine, imidazolopyridine, triazolopyridine, imidazolotriazine or triazolotriazine, more preferably pyrimidine, pyri- 
dazine, triazine, pteridine, purine, triazolopyrimidine, imidazolotriazine or triazolotriazine, and most preferably 
pyrimidine, triazine or purine. 

Examples of the substituent represented by Z 1 include a hydrogen atom, a halogen atom and a substituent bonded 
to the ring through a carbon atom, an oxygen atom, a nitrogen atom or a sulfur atom. Examples of the substituent 
bonded through a carbon atom include an alkyl group, an alkenyl group, an alkynyl group, an aryl group, a carbamoyl 
group, an alkoxycarbonyi group, an aryloxycarbonyi group, an acyl group, a carboxyl group, a cyano group and a hete- 
rocyclic group; examples of the substituent bonded through an oxygen atom include a hydroxy group, an alkoxy group, 
an aryloxy group, a heterocyclic oxy group, an acyloxy group, a carbamoyloxy group and a sulfonyloxy group; examples 
of the substituent bonded through a nitrogen atom include an acylamino group, an amino group, an alkylamino group, 
an arylamino group, a heterocyclic amino group, a ureido group, a sulfamoyiamino group, an alkoxycarbonylamino 
group, an aryloxycarbonylamino group, a sulfonamido group, an imido group and a heterocyclic group; and examples 
of the substituent bonded through a sulfur atom include an alkytthio group, an arytthio group, a heterocyclic thro group, 
a sulfamoyl group, an alkcxysulfonyl group, an arylcxysulfonyi group, a suffonyl group, a sulfo group, a suff inyl group and 
a mercapto group (including a salt thereof). These groups each may further be substituted by a group described as the 
substituent on Z 1 . These groups may be present in plurality or, rf possible, two groups thereof may be combined to form 
a ring. 

The substituent on Z 1 is described in more detail below. Examples of the halogen atom include fluorine, chlorine 
and bromine. The alkyl group is a linear, branched or cyclic alkyl group having from 1 to 10, preferably from 1 to 5 car- 
bon atoms, and examples thereof include methyl, ethyl, isopropyl, t-butyl, benzyl and cyclopentyl. The alkenyl group is 
an alkenyl group having from 2 to 10 carbon atoms and examples thereof include vinyl, 1 -propenyl, 1 -hexenyl and styryl. 
The alkynyl group is an alkynyl group having from 2 to 1 0 carbon atoms and examples thereof include ethynyl, 1 -butynyl 
and phenylethynyl. The aryl group is an aryl group having from 6 to 1 0 carbon atoms and examples thereof include phe- 
nyl, naphthyi and p-methoxyphenyl. 

The carbamoyl group is a carbamoyl group having from 1 to 8 carbon atoms and examples thereof include car- 
bamoyl, N-ethylcarbamoyl and N-phenylcarbamoyl. The alkoxycarbonyi group is an alkoxycarbonyi group having from 
2 to 8 carbon atoms and examples thereof include methoxycarbonyl and benzyloxycarbonyl. The aryloxycarbonyi group 
is an aryloxycarbonyi group having from 7 to 1 2 carbon atoms and examples thereof include phenoxycarbonyl. The acyl 
group is an acyl group having from 1 to 8 carbon atoms and examples thereof include acetyl and benzoyl. Examples of 
the het rocyclic group bonded through th carbon atom on the ring include a 5- or 6-membered, saturated or unsatu- 
rated heterocyclic ring having from 1 to 5 carbon atoms and containing one or more of an oxygen atom, a nitrogen atom 
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and a sulfur atom, in which the number of the hetero atom and the kind of the element may be either single or in plurality, 
and examples thereof include 2-furyt, 2-thienyl, 2-pyridyl and 2-imidazolyl. 

The alkoxy group is an alkoxy group having from 1 to 1 0, preferably from 1 to 6 carbon atoms, and examples thereof 
include methoxy, 2-methoxyethoxy and 2-methanesulfonylethoxy. "The aryioxy group is an aryloxy group having from 6 

5 to 12 carbon atoms and examples thereof include phenoxy, p-methoxyphenoxy and rrh(3-hydroxypropionamido)phe- 
noxy. The heterocyclic oxy group is a 5- or 6-membered, saturated or unsaturated heterocyclic oxy group having from 
1 to 5 carbon atoms and containing one or more of an oxygen atom, a nitrogen atom and a sulfur atom, in which the 
number of the hetero atom and the kind of the element may be either single or in plurality, and examples thereof include 
1 -phenyltetrazolyl-5-oxy, 2-tetrahydropyranyloxy and 2-pyridyloxy. The acyloxy group is an acyloxy group having from 1 

10 to 10, preferably from 1 to 6 carbon atoms, and examples thereof include acetoxy, benzoyloxy and 4-hydroxybutanoy- 
loxy. The carbamoyloxy group is a carbamoyl oxy group having from 1 to 10, preferably from 1 to 6 carbon atoms, and 
examples thereof include N.N-dimethylcarbamoyloxy, N-butylcarbamoyloxy and N -phenyl carbamoyl oxy. The sulfony- 
loxy group is a sulfonyloxy group having from 1 to 8 carbon atoms and examples thereof include methanesulfonyloxy 
and benzenesulfonyloxy. . 

75 The acylamino group is an acylamino group having from 1 to 10, preferably from 1 to 6 carbon atoms, and exam- 
ples thereof include acetytamino and benzoylamino. The alkylamino group is an alkylamino group having from 1 to 10, 
preferably from 1 to 6 carbon atoms, and examples thereof include N.N-dimethylamino, N-(2-hydroxyethyl)amino and 
N-(3-dimethylaminopropyl)amino. The arylamino group is an arylamino group having from 6 to 10 carbon atoms and 
examples thereof include anilino and N-methylanilino. The heterocyclic amino group is a 5- or 6-membered, saturated 

20 or unsaturated heterocyclic amino group having from 1 to 5 carbon atoms and containing one or more of an oxygen 
atom, a nitrogen atom and a sulfur atom, in which the number of the hetero atom and the kind of the element may be 
either single or in plurality, and examples thereof include 2-oxazolylamino, 2-tetrahydropyranylamino and 4-pyri- 
dylamino. The ureido group is an ureido group having from 1 to 10, preferably from 1 to 6 carbon atoms, and examples 
thereof include ureido, methylureido, N,N<liethylureido and 2-methanesulfonamictoethytureido. 

25 The suHamoylamino group is a sulfamoyl amino group having from 0 to 1 0. preferably from 0 to 5 carbon atoms, and 
examples thereof include methylsuffamoylamino and 2-methoxyethylsulfamoylamino. The alkoxycarbonylamino group 
is an alkoxycarbonylamino group having from 2 to 10, preferably from 2 to 6 carbon atoms, and examples thereof 
include methoxy carbonylamino. The aryloxycartxxiylamino group is an aryloxycarbonylamino group having from 7 to 1 2 
carbon atoms and examples thereof include phenoxycarbonylamino and 2,6-dimethoxyphenoxycarbonylamino. The 

30 sulfonamide group is a surfonamido group having from 1 to 10, preferably from 1 to 6 carbon atoms, and examples 
thereof include methanesulfonamido and p-toluenesulfonamido. The imido group is an imido group having from 4 to 1 0 
carbon atoms and examples thereof include N-sucdnirrwdo and N-phrthal imido. The heterocyclic group bonded through 
the nitrogen atom of the ring is a 5- or 6-membered heterocyclic ring comprising at least one of a carbon atom, an oxy- 
gen atom and a sulfur atom and a nitrogen atom, and examples thereof include pyrrolidino, morpholino and imidazoline 

35 The alkyfthio group is an alkylthio group having from 1 to 10. preferably from 1 to 5 carbon atoms, and examples 
thereof include methyl thio and 2-carboxyethylthio. The arylthio group is an arylthio group having from 6 to 12 carbon 
atoms and examples thereof include phenyfthio and 2-carboxyphenytthio. The heterocyclic thio group is a 5- or 6-mem- 
bered, saturated or unsaturated heterocyclic thio group having from 1 to 5 carbon atoms and containing one or more of 
an oxygen atom, a nitrogen atom and a sulfur atom, in which the number of the hetero atom and the kind of the element 

40 may be either single or in plurality, and examples thereof include 2-benzothiazolytthio and 2-pyridyrthio. 

The sulfamoyl group is a sulfamoyl group having from 0 to 10, preferably from 0 to 6 carbon atoms, and examples 
thereof include sulfamoyl, methylsurfamoyl and phenylsurfamoyl. The alkoxysutfonyl group is an altaxysulfonyl group 
having from 1 to 10, preferably from 1 to 6 carbon atoms, and examples thereof include methoxysurfonyl. The ary- 
loxysulfonyl group is an aryloxysulfonyl group having from 6 to 1 2. preferably from 6 to 1 0 carbon atoms, and examples 

45 thereof include phenoxysulfonyt. The sulfonyl group is a sulfonyl group having from 1 to 10, preferably from 1 to 6 car- 
bon atoms, and examples thereof include methanesurfonyl and benzenesuHonyt. The surfinyl group is a sulfinyl group 
having from 1 to 10, preferably from 1 to 6 carbon atoms, and examples thereof include methanesulfinyl and benze- 
nesulfinyl. 

The substituent represented by Z 1 is preferably a hydrogen atom, an alkyl group, an aryl group, a carbamoyl group, 
so an acyl group, a cyano group, an alkoxy group, an aryloxy group, an amino group, an acylamino group, a ureido group, 
a sulfamoylamino group, a sulfonamido group, an alkylthio group, an arylthio group, a sulfamoyl group, a sulfonyl group 
or a mercapto group, more preferably a hydrogen atom, an alkyl group, an alkoxy group, an aryloxy group, an amino 
group, an acylamino group, a ureido group, an alkylthio group, a mercapto group, still more preferably a hydrogen atom, 
an alkyl group, an alkoxy group, an amino group, an alkyfthio group or a mercapto group. is most preferably a group 
55 having one or two mercapto groups. 

X 1 is a hydrogen atom or a cation. Examples of the cation include sodium, potassium, lithium, calcium, ammonium, 
tetrabutylammonium and triethylammonium. X-, is preferably hydrogen, sodium, potassium or ammonium. 

The compound having a bis type structure formed by combining two kinds of radicals resulting from elimination of 
any one hydrogen atom from compounds represented by formula (C) is preferably represented by the following formula 
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(L): 



z lt — L 1 — V 2 "\ 
X 2I S-C ; C— <?Y 22 



(L) 



wherein Z 21 and Z 22 each represents a group resulting from elimination of one hydrogen atom from Z 1 in formula (C), 
10 and X 21 and X 22 each has the same meaning as X 1 . The preferred embodiment of these groups is the same as in for- 
mula (C). L 2 in formula (L) represents a divalent linking group (for example, an alkylene group, an alkenylene group, an 
alkynylene group, an arylene group, a divalent heterocyclic group or a group obtained by linking these groups through 
-O-, -S-, -NH-, -CO- or -S0 2 - alone or through a group comprising a combination thereof). 

Examples of the alkylene group represented by L 2 include ethylene, trimethyiene, pentamethylene, propylene, 2- 
15 buten-1,4-yl, 2-butine-1,4-yl and p-xylylene. Examples of the alkenylene group include ethen-1,2-yl. Examples of the 
alkynylene group include ethyn-1 ,2-yl. Examples of the arylene group include phenylene. Examples of the divalent het- 
erocyclic group include furan-1,4-diyl. L 2 is preferably an alkylene group, an -NH-(alkylene)-NH- group, an -O- 
(alkylene)-0- group, an S-(alkylene)-S- group, an -NH-(alkylene)-CONH-(alkylene)-NH- group or an -NH-(alkylene)-0- 
(alkylene)-NH- group, more preferably an -NH-(alkylene)-NH- group or an -0-(alkylene)-0- group. 
20 Among the compounds represented by formula (C), preferred are those represented by the following formulae (3) 
to (10): 

R si R 3 2 

N 
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wherein R 31 have the same meanings as the substituent on Z 1 in formula (C) and X 31 have the same meanings as X 1 
in formula (C); R 31 is preferably a hydrogen atom, an alkyl group, an aryl group, a heterocyclic group, a hydroxy group, 
an amino group which may be substituted, a mercapto group or an alkylthio group, more preferably a hydrogen atom, 
an alkyl group, a hydroxy group, an amino group which may be substituted or a mercapto group, and most preferably a 
hydrogen atom, an alkyl group or a mercapto group; R 32 represents a hydrogen atom, an alkyl group, an aryl group, a 
heterocyclic group, a hydroxy group or an amino group which may be substituted; and R 32 is preferably a hydrogen 
atom, an alkyl group, a hydroxy group or an amino group which may be substituted, more preferably a hydrogen atom 
or an alkyl group; 



R4 2-^ N Y^ R4! 



wherein R 41 , R 42 and X 41 have the same meanings as R 31 , R 32 and X 31 in formula (3), respectively, and their preferred 
range is also the same; 

(5) 



wherein R 51 and X 51 have the same meaning as R 31 and X 1 in formula (3), resp ctively; and R S1 is preferably a hydro- 
gen atom, an alkyl group, an aryl group, a het rocyclic group, a hydroxy group, an amino group which may be substi- 
tuted, a mercapto group or an alkylthio group, more preferably an alkyl group, an amino group which may be 
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substituted, a mercapto group or an alkytthio group, and most preferably a mercapto group or an alkylthio group; 
N^N (6) 



wherein R 61 , R 62 and X 61 have the same meanings as R 31 , R 32 and X 31 in formula (3), respectively; R 61 is preferably 
a hydrogen atom, an alkyl group, an aryl group, a heterocyclic group, a hydroxy group, an alkoxy group, an amino group 
which may be substituted, a mercapto group or an alkylthio group, more preferably a hydroxy group, an alkoxy group, 
an amino group which may be substituted, a mercapto group or an alkylthio group, and most preferably a hydroxy group, 
an amino group which may be substituted or a mercapto group; and R 62 is preferably a mercapto group; 

R 72 



wherein R 71 and R 72 each has the same meaning as R 61 in formula (6) and R 73 has the same meaning as R 62 in for- 
mula (6), and their preferred range is also the same, provided that at least one of R 71 , R 72 and R 73 is a mercapto group; 
25 and R 73 is preferably a mercapto group; 

so R^^N^R' 4 



wherein R 81 , R 82 and R 83 each has the same meaning as R 61 in formula (6) and R 84 has the same meaning as R 62 in 
formula (6), and their preferred range is also the same; provided that at least one of R 81 , R 82 . R 83 and R 84 is a mercapto 
group; R 83 is most preferably an amino group which may be substituted or a hydrogen atom; and R 84 is preferably a 
mercapto group; 



40 




H 



wherein R 91 and R 92 each has the same meaning as R 61 in formula (6) and R 93 has the same meaning as R 62 in for- 
mula (6), and their preferred range is also the same; provided that at least one of R 91 , R 92 and R 93 is a mercapto group, 
more preferably, R 92 or R 93 is a mercapto group; 



55 




(10) 



wherein R 101 to R 104 each has the same meaning as th substrtuent on Z 1 in formula (C) and X 101 has the same mean- 
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ing as X 1 in formula (C); R 101 to R 104 each is preferably a hydrogen atom, a sulfo group, a carboxyl group, a hydroxy 
group or a sulfamoyl group, more preferably a hydrogen atom or a sulfo group; and R 103 is most preferably a sulfo 
group. 

Among formulae (3) to (10), formulae (3) and (5) to (9) are more preferred, and formulae (3), (6) and (8) are most 
preferred. 

Specific examples of the compound represented by formula (C) for use in the present invention are shown below, 
however, the present invention is by no means limited thereto. 
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The compound represented by formula (C) of the pres nt invention is described in the following patents and pat- 
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ents and literatures cited therein: JP-A-4-301837, JP-A-5-61159; JP-A-6-230525, JP-A-58-169147, JP-A-62-56959, 
U.S. Patent 3,212,892, JP-A-3-53244, JP-A-3-282457, JP-A-5-61159. JP-A-5-303179. JP-A-4-362942, JP-B-46- 
1 1630, JP-A-6-1 75302 and JP-A-6-258783. 

When the compound represented by formula (C) for use in the present invention is added to a developer, it is added 
s in an amount of preferably from 0.01 to 10 mmol, more preferably from 0.1 to 5 mmol, per / of the developer. When the 
compound is added to a silver halide light-sensitive material, it is preferably added to a back layer or an uppermost light- 
insensitive layer such as a protective layer. The addition amount of the compound of the present invention is preferably 
from 1x1 0~ 6 to 5x1 0" 3 mol, more preferably from 1x10* 5 to 1x10" 3 mol. per m 2 of the light-sensitive material. 

Further, the developer may contain the compound described in JP-A-62-212651 as a development unevenness 
10 inhibitor and the compound described in JP-A-61 -267759 as a dissolution aid. 

The developer may also contain a color toner, a surface active agent a defoaming agent and a hardening agent, if 
desired. 

The development processing temperature and the development processing time are correlated with each other and 
they are determined taking account of the entire processing time, however, the development temperature is generally 

is from about 20°C to about 50°C, preferably from 25 to 45°C, and the development time is from 5 seconds to 2 minutes, 
preferably from 7 seconds to 1 minute and 30 seconds. 

In the present invention, the development initiating solution and the development replenisher both are required to 
have a property such that "increase in pH caused when 0.1 mol of sodium hydroxide is added to 1 / of the solution, is 
0.25 or less". In verifying whether or not a development initiating solution or a development replenisher to be used has 

20 this property, the development initiating solution or the development replenisher to be examined is adjusted to have a 
pH of 10.0, 0.1 mol of sodium hydroxide is added to 1 / of the solution, and the pH at this time is measured. When 
increase in the pH value is 0.25 or less, it is determined that the solution has the above-described property. In the 
present invention, a development initiating solution or a development replenisher which shows increase in the pH value 
upon the above-described test of 0.2 or less is preferably used. 

25 In order to impart the above-described property to the development initiating solution or the development replen- 
isher, a buffer is preferably used. Examples of the buffer include a carbonate, a boric acid described in J P-A-62- 186259, 
saccharides (e.g., saccarose) described in JP-A-60-93433, oximes (e.g., acetoxime), phenols (e.g., 5-suHbsalicylic 
acid) and tertiary phosphates (e.g., sodium salt, potassium salt), and a carbonate and a boric acid are preferably used. 
The use amount of a buffer, particularly a carbonate, is preferably 0.3 mol// or more, more preferably from 0.4 mol// or 

30 more. 

In the present invention, the development initiating solution has a pH of from 8.5 to 12.0, preferably from 8.5 to 1 1 .0, 
and most preferably from 9.4 to 1 0.5. The development replenisher and the developer in the developing tank on contin- 
uous development each has a pH within the above-described range. 

The alkali agent for use in the adjustment of the pH may be a usual water-soluble inorganic alkali metal salt (e.g., 
35 sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate). 

In processing 1 m 2 of a silver halide photographic light-sensitive material, the replenishing amount of the developer 
is 200 ml or less, preferably from 0 to 180 ml, more preferably from 10 to 160 ml. 

The development replenisher may have the same composition as the development initiating solution or may have 
a concentration higher than the initiating solution with respect to the components consumed by the development. 
40 For saving the cost for transportation of processing solutions, the cost for packaging materials and the space for 
installation, the processing solution are preferably concentrated, and diluted on use. In order to concentrate the devel- 
oper, it is effective to process the salt components contained in the developer into a potassium salt form. 

The fixing solution for use in the fixing step of the present invention is an aqueous solution containing sodium thio- 
suHate or ammonium thiosulfate and if desired, tartaric acid, citric acid, gluconic acid, boric acid, iminodiacetic acid, 5- 
45 sulfosalicylic acid, glucoheptanoic acid, tylon, ethylenediaminetetraacetic acid, di ethyl enetriaminepentaacetic acid, 
nitrilotrtacetic acid or a salt thereof, in view of environmental conservation in recent years, the fixing solution preferably 
contains no boric acid. 

The fixing agent in the fixing solution for use in the present invention includes sodium thiosulfate and ammonium 
thiosulfate, and in view of the fixing rate, ammonium thiosulfate is preferred, however, when taken account of environ- 

50 mental conservation in recent years, sodium thiosulfate may be used. The use amount of these known fixing agents 
may be varied appropriately, however, it is generally from about 0.1 to about 2 mol//, preferably from 0.2 to 1.5 mol//. 

The fixing solution may contain, if desired, a hardening agent (e.g., water-soluble aluminum compound), a preserv- 
ative (e.g., sulfite, bisulfite), a pH buffer (e.g.. acetic acid), a pH adjusting agent (e.g., ammonia, sulfuric acid), a chelat- 
ing agent, a surface active agent, a wetting agent or a fixing accelerator. 

55 Examples of the surface active agent include an anionic surface active agent such as sulfated product and sul- 
fonated product, a polyethylene-base surface active agent, and an amphoteric surface active agent described in JP-A- 
57-6740. A known defoaming agent may also be added. Examples of the wetting agent include alkanolamin and 
alkylerie glycol. Examples of the fixing accelerator include thiourea derivatives described in JP-B-45-35754, JP-B-58- 
122535 and JP-B-58-122536. alcohols having a triple bond within a molecule, thioether compounds described in U.S. 
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Patent 4,126.459, meso-ionic compounds described in JP-A-4-229860, and the compounds described in JP-A-2- 
44355. 

Examples off the pH buffer include an organic acid such as acetic acid, malic acid, succinic acid, tartaric acid, citric 
acid, oxalic acid, maleic acid, glycolic acid and adipic acid, and an inorganic buffer such as boric acid, phosphate and 
sulfite. Among these, preferred are acetic acid, tartaric acid and sulfite. 

The pH buffer for use herein is used to prevent increase in the pH value of the fixing agent due to carrying over of 
the developer, and it is generally used in an amount of from 0.01 to 1.0 moltf, preferably about from 0.02 to 0.6 mol//. 

The fixing solution may also contain the compound described in JP-A-64-4739 as a dye elution accelerator. 

Examples of the hardening agent in the fixing solution for use in the present invention include a water-soluble alu- 
minum salt and a chromium salt. Of these, a water-soluble aluminum salt is preferred and examples thereof include alu- 
minum chloride, aluminum sulfate and potassium alum. The addition amount thereof is preferably from 0.01 to 0.2 
mol/i, more preferably from 0.03 to 0.08 moUt. 

The fixing temperature is from about 20°C to about 50°C. preferably from 25 to 45°C, and the fixing time is from 5 
seconds to 1 minute, preferably from 7 to 50 seconds. 

Trie replenishing amount of the fixing solution is 500 ml/m 2 or less, preferably 200 ml/m 2 or less, based on the light- 
sensitive material processed. 

The light-sensitive material processed through development and fixing is then subjected to water washing or stabi- 
lization. 

The water washing or stabilization is usually performed using water in an amount of 20 1 or less per m 2 of the silver 
halide light-sensitive material and they may also be performed at a replenishing amount of 3 / or less (including 0, 
namely, standing water washing). In other words, the processing can not only be performed with saved water but also 
dispense with piping for installation of an automatic developing machine. 

As a method for reducing the replenishing amount of washing water, a multi-stage countercurrent system (for 
example, two stages or three stages) has been known from of old. When the multi-stage countercurrent system is 
applied to the present invention, the light-sensitive material after fixing is processed gradually toward the correct direc- 
tion, namely, while coming into contact in sequence with processing solutions unstained with the fixing solution, and as 
a result, water washing can be performed more efficiently. 

When water washing is performed with a small amount of water, a rinsing tank such as squeeze roller or cross-over 
roller described in JP-A-63-1 8350 and JP-A-62-28725 is preferably provided. Or, addition of various oxidizing agents or 
filter filtration may be combined so as to reduce the pollution load which is a problem to be caused in water washing 
with a small amount of water. 

The over-flow solution from the water washing or stabilization bath, which is generated as a result of replenishing 
water with a fungicide means to the water washing or stabilization bath by the method of the present invention, may be 
partially or wholly used in the processing solution having fixing ability as the previous processing step thereof as 
described in JP-A-60-235133. 

Also, a water-soluble surface active agent or defoaming agent may be added so as to prevent uneven processing 
due to bubbling which is liable to occur at the time of water washing with a small amount of water, and/or to prevent a 
processing agent component adhering to the squeeze roller from transferring onto the processed film. 

Further, a dye adsorbent described in JP-A-63-1 63456 may be provided in the water washing tank so as to prevent 
stain due to a dye dissolved out from the light-sensitive material. 

in some cases, stabilization may be performed following the above-described water washing and an example 
thereof is the bath containing the compound described in JP-A-2-201357, JP-A-2- 132435, JP-A-1 -102553 or JP-A-46- 
44446 used as a final bath of the light-sensitive material. 

The stabilizing bath may also contain, if desired, an ammonium compound, a metal compound such as Bi and Al, 
a fluorescent brightening agent, various chelating agents, a film pH adjusting agent, a hardening agent, a microbicide, 
a fungicide, an alkanolamine or a surface active agent. Water for use in the water washing or stabilization step may be 
tap water but deionized water or water subjected to sterilization with a halogen or ultraviolet bactericidal lamp or various 
oxidizing agents (e.g., ozone, hydrogen peroxide, chlorate) is preferably used. Further, washing water containing the 
compound described in JP-A-4-39652 or JP-A-5-241309 may also be used. 

The temperature and the time in water washing or stabilization are preferably from 0 to 50° C and from 5 seconds 
to 2 minutes, respectively. 

The processing solution for use in the present invention is preferably stored in a packaging material having a low 
oxygen permeability described in JP-A-61 -73147. 

The processing solution for use in the present invention may be formed into powder or a solid. To this effect, a 
known method may be used but the methods described in JP-A-61 -259921 , J P-A -4-85533 and JP-A-4-16841 are pref- 
erably used. In particular, the method described in JP-A-61 -259921 is preferred. 

When the replenishing amount is reduced, the contact area of the processing tank with air is preferably mad small 
so as to prevent evaporation or air oxidation of the solution. A roller transportation-type automatic developing machine 
is described in U.S. Patents 3.025,779 and 3,545,971 and in the present invention, it is simply referred to as a roller 



64 



EP 0 793 140 A1 



transportation-type processor. The roller transportation-type processor comprises four processing steps of develop- 
ment, fixing, water washing and drying and it is most preferred that this four-step processing is followed also in the 
present invention, though use of other steps (for example, stopping) is not rejected. A four-step processing where water 
washing is replaced by stabilization may also be used. 

5 As a method for reducing the replenishing amount of washing water, a multi-stage countercurrent system (for 

example, two stages or three stages) has been known from of old, and the replenishing amount of washing water is 
preferably from 200 to 500 ml per m 2 of the light-sensitive material. When the multi-stage countercurrent system is 
applied to the present invention, the light-sensitive material after fixing is processed gradually toward the correct direc- 
tion, namely, while coming into contact in sequence with processing solutions unstained with the fixing solution, and as 

10 a result, water washing can be performed more efficiently. This effect can be also obtained similarly in the case of an 
independent multi-stage system (a method of not using countercurrent but supplying a new solution to the multi-stage 
water washing tank or stabilization bath). 

In the method of the present invention, a water scale preventing means may be provided in the water washing or 
stabilization bath. The water scale preventing means is not particularly restricted and a known means may be used. 

is Examples thereof include a method of adding a fungicide (so-called water scale inhibitor) to the washing water or sta- 
bilizing solution, a method of passing electricity through the washing water or stabilizing solution, a method of irradiating 
ultraviolet rays, infrared rays or fer infrared rays, a method of applying magnetic field, a method of performing ultrasonic 
wave processing, a method of applying heat, and a method of evacuating the tank on standing. The water scale pre- 
venting means may be performed according to the processing of the light-sensitive material, may be performed at a pre- 

20 determined interval irrespective of the use state, or may be performed only in the period of non-processing time such 
as night time. 

Also, in view of preventing generation of resistance microbes, it is preferred to perform different water scale pre- 
venting means every a predetermined period. 

The fungicide is not particularly restricted and a known fungicide may be used. Examples thereof include glutaral- 
25 dehyde, a chelating agent such as aminopotycarboxyiic acid, a cationic surface active agent, an oxidizing agent (e.g., 
ozone, hydrogen peroxide, sodium hydrochlorite, active halogen, chlorine dioxide, sodium carbonate hydrogen perox- 
ide salt) and mercaptopyridine oxide (e.g., 2-mercaptopyridine-N-oxide), and a sole fungicide may be used or a plurality 
of fungicides may be used in combination. The fungicide may be added to the washing water or stabilization bath 
according to the processing, or washing water or stabilizing solution to which the fungicide is previously added may be 
30 replenished. The replenishment of fungicide may be performed according to the processing of the light-sensitive mate- 
rial, may be performed at a predetermined interval irrespective of the use state or may be performed only in the period 
of non-processing time such as night time. 

Also, in view of preventing generation of resistance microbes, it is preferred to perform different fungicides every a 
predetermined period. 

35 The electricity may be applied according to the method described in JP-A-3-224685, JP-A-3-224687, JP-A-4- 
16280 or JP-A-4-18980. 

A known water-soluble surface active agent or defoaming agent may be added so as to prevent uneven processing 
due to bubbling which is liable to occur at the time of water washing with a small amount of water and/or to prevent a 
processing agent component adhering to the squeeze roller from transferring onto the processed film. Further, a dye 
40 adsorbent described in JP-A-63-1 63456 may be provided in the water washing tank so as to prevent stain due to a dye 
dissolved out from the light-sensitive material. 

The overflow solution from water washing or stabilization bath may be partly or wholly used by mixing with the 
processing solution having fixing ability as described in JP-A-60-235133. It is preferred in view of natural environmental 
conservation to reduce the biochemical oxygen demand (BOD), chemical oxygen demand (COD) or iodine consump- 
45 tion before discharge by subjecting the solution to microorganism treatment (a treatment with a filter comprising a 
porous carrier such as activated carbon or ceramic, having carried thereon sulfur oxidation bacteria, activated sludge 
process or microorganisms) or oxidation treatment by electrification or with an oxidizing agent, or to reduce silver con- 
centration in waste water by passing the solution through a filter using a polymer having affinity for silver or adding a 
compound which forms a difficultly soluble silver complex, such as trimercaptotriazine to precipitate silver and then 
so passing the solution through a filter. 

In some cases, stabilization may be performed subsequent to the water washing and as one example, a bath con- 
taining the compound described in JP-A-2-201357, J P-A-2- 132435, JP-A-1-102553 and JP-A-46-44446 may be used 
as a final bath of the light-sensitive material. The stabilization bath may also contain, if desired, an ammonium com- 
pound, a metal compounds such as Bi or Al, a fluorescent brightening agent, various chelating agents, a layer pH 
55 adjusting agent, a layer hardening agent, a bactericide, a fungicide, an alkanolamine or a surface active agent. 

The additives and the stabilizing agents, such as a fungicide, added to the water washing or stabilization bath may 
be formed into a solid agent similarly to the above-described development and fixing processing agents. 

Waste water of the developer, the fixing solution, the washing water or the stabilizing solution for use in the present 
invention is preferably burned before disposal. The waste water may also be formed into a concentrated solution or a 
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solid by a concentration apparatus as described, for example, in JP-B-7-83867 and U.S. Patent 5,439,560 and then dis- 
posed. 

In the case when the replenishing amount of the processing agent is reduced, it is preferred to prevent evaporation 
or air oxidation of the solution by reducing the contact area of the processing tank with air. A roller transportation-type 

5 automatic developing machine is described in U.S. Patents 3,025,779 and 3,545,971 , and in the present invention, it is 
referred to simply as a roller transportation-type processor. The roller transportation-type processor comprises four 
steps of development, fixing, water washing and drying, and it is most preferred to follow this four-step processing also 
in the present invention, though other steps (e.g., stopping step) are not rejected. A four-step processing where water 
washing is replaced by stabilization may also be used. 

io In the development of the present invention, the development time and the fixing time each is 40 seconds or less, 
preferably from 6 to 35 seconds, and the temperature of each solution is preferably from 25 to 50°C, more preferably 
from 30 to 40°C. The temperature and the time of the water washing or stabilization bath are preferably from 0 to 50°C 
and 40 seconds or less, respectively. According to the method of the present invention, the light-sensitive material after 
development, fixing and water washing (or stabilization) may be passed through squeeze rollers for squeezing washing 

is water and then dried. The drying is performed at a temperature of from about 40°C to about 100°C. The drying time 
may be appropriately varied depending upon the ambient state. The drying method is not particularly restricted and any 
of known methods may be used, however, hot air drying, drying by a heat roller as disclosed, for example, in JP-A-4- 
15534, JP-A-5-2256 and JP-A-5-289294, and drying by far infrared rays may be used and a plurality of drying methods 
may be used in combination. 

20 The photographic light-sensitive material to which the development processing method of the present invention is 
applied, is not particularly restricted, and a general black-and-white light-sensitive material and also a color light-sensi- 
tive material for reversal processing (e.g., color reversal film or paper) may be used. The development processing 
method of the present invention is particularly preferably used for a photographic light-sensitive material for laser printer 
to obtain a medical image, a light-sensitive material for printing, a medical direct photographing X-ray light-sensitive 

25 material, an indirect photographing X-ray light-sensitive material, a hydrazine nucleation type contrast film, a light-sen- 
sitive material for CRT image recording, a microphotographic light-sensitive material, a general black-and-white nega- 
tive film or a black-and-white printing paper. 

The silver halide emulsion is not particularly restricted with regard to the halogen composition and it is obtained by 
dispersing silver halide such as silver chloride, silver iodide, silver bromide, silver chlorobromide, silver iodobromide or 

30 silver chloroiodobromide, into a hydrophilic colloid. 

The silver halide emulsion is usually produced by mixing a water-soluble silver salt (e.g. , silver nitrate) and a soluble 
halogen salt by a method well known in the art (e.g. , single jet method, double jet method, controlled jet method) in the 
presence of water and hydrophilic colloid and then subjecting the mixture to physical ripening and chemical ripening 
such as gold sensitization and/or sulfur sensitization. The silver halide for use in the present invention is not particularly 

35 limited with regard to the shape of grain and any of cubic, octahedral and spherical silver halide grains and in addition, 
tabular silver halide grains having a high aspect ratio described in Research Disclosure. 22534 (January 1983), may be 
used. 

The silver halide emulsion for used in the present invention is not particularly limited with regard to the halogen 
composition, however, in order to achieve the objects of the present invention more effectively, silver chloride, silver 
40 chlorobromide and silver chloroiodobromide each having a silver chloride content of 50 mol% or more are preferred. 
The silver iodide content is preferably less than 5 mol%, more preferably less than 2 mol%. 

In the present invention, a light-sensitive material suitable for high illuminance exposure such as scanner exposure 
or a light-sensitive material for line work photographing contains a rhodium compound so as to achieve high contrast 
and low fog. 

45 A water-soluble rhodium compound may be used as the rhodium compound for use in the present invention. Exam- 
ples thereof include rhodium(lll) halogenide compounds and rhodium complex salts having a halogen, an amine or an 
oxalate as a ligand, such as hexachlororhodium(III) complex salt, hexabromorhodium(lll) complex salt, hexaaminerho- 
dium(IH) complex salt and trioxalaterhodium(lll) complex salt. The rhodium compound is dissolved in water or an appro- 
priate solvent before use, however, a method commonly well used for stabilizing the rhodium compound solution, that 

so is, a method of adding an aqueous hydrogen halogenide solution (e.g., hydrochloric acid, bromic acid, fluoric acid) or 
haiogenated alkali (e.g., KCl, NaCI, KBr, NaBr) may be used. In place of using water-soluble rhodium, separate silver 
halide grains previously doped with rhodium may be added and dissolved at the time of preparation of silver halide. 

The addition amount of the rhodium compound is generally from 1x10" 8 to 5x1 0" 6 mol, preferably from 5x1 0* 8 to 
1x1 0' 6 , per mol of silver in the silver halide emulsion. 

55 The rhodium compound may be appropriately added at the time of production of silver halide emulsion grains or at 
respective stages before coating of the emulsion, however, it is preferably added at the time of emulsion formation and 
integrated into the silver halide grain. 

The photographic emulsion for use in the present invention can be prepared according to the methods described 
in P. Glafkides, Chimie et Ph vsique Photographique. Paul Montel (1967), G.F. Duffin, Photographic Emulsion Chemistry. 
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The Focal Press (1966), and V.L Zelikman el al, Making and Coating Photographic Emulsion. The Focal Press (1964). 

A soluble silver salt and a soluble halogen salt may be reacted by any of a single double jet method, a double jet 
method and a combination thereof. 

A method of forming grains in the presence of excessive silver ions (so-called reverse mixing method) may also be 
5 used. Further, a method of maintaining the pAg in the liquid phase where silver halide is formed, constant, a so-called 
controlled double jet method, which is one form of the double jet method, may be used. The grains are preferably 
formed using a so-called silver halide solvent such as ammonia, thioether or tetra -substituted thiourea. The tetra-sub- 
stituted thiourea compound is more preferred and this is described in JP-A-53-82408 and JP-A-55-77737. Preferred 
examples of the thiourea compound include tetramethytthiourea and 1 ,3-dimetriyl-2-imidazolidinethione. 
10 In the controlled double jet method and the grain formation method using a silver halide solvent, silver halide emul- 
sion having a regular crystal form and a narrow grain size distribution can be easily prepared, and these are a useful 
means for preparing silver halide for use in the present invention. 

In order to achieve a uniform grain size, it is preferred to rapidly grow grains within the range of not exceeding the 
critical saturation degree, using a method of changing the addition rate of silver nitrate or halogenated alkali according 
15 to the grain growth rate as described in British Patent 1 ,535,016, JP-B-48-36890 and JP-B-52-16364, or a method of 
changing the concentration of the aqueous solution as described in British Patent 4,242,445 and JP-A-55-158124. 

The emulsion of the present invention is preferably a monodisperse emulsion having a coefficient of variation of 
20% or less, more preferably 15% or less. 

The grains in the monodisperse silver halide emulsion have an average grain size of 0.5 um or less, more preferably 
20 from 0.1 to 0.4 um. 

In the case of an X-ray light-sensitive material, the silver amount of the photographic light-sensitive material is in 
total on both surfaces of the support, preferably 8.0 g/m 2 or less, more preferably 4.0 g/m 2 or less. The light-sensitive 
material may have, if desired, a hydrophilic colloid layer other than a silver halide emulsion layer, and a surface protec- 
tive layer is preferably provided according to a known method. The gelatin amount on the side having hydrophilic colloid 
25 layers including an emulsion layer, is preferably from 2.0 g/m 2 to less than 5.0 g/m 2 , more preferably from 2.5 g/m 2 to 
less than 4.0 g/m 2 . The light-sensitive material is preferably has a melting time of from 20 to 100 minutes. The melting 
time is measured according to the method described in JP-A-63-221341. 

The silver halide photographic light-sensitive material comprises a support having thereon at least one silver halide 
emulsion layer, however, in the case of a direct medical X-ray light-sensitive material, as described in JP-A-58-127921, 
30 JP-A-59-90841 , JP-A-58-1 1 1 934 and JP-A-61 -201 235. at least one silver halide emulsion layer is preferably provided 
on both surfaces of the support. 

In addition, the photographic material may have, if desired, an interlayer, a filter layer, an antihalation layer and the 

like. 

The silver amount of the light-sensitive material is preferably from 0.5 to 5 g/m 2 (per one surface), more preferably 
35 from 1 to 3 g/m 2 (per one surface). 

In view of suitability for rapid processing, the silver amount preferably does not exceed 5 g/m 2 and in order to obtain 
constant image density and contrast, the silver amount is preferably 0.5 g/m 2 or more. 

The silver halide grain in an emulsion for use in the X-ray light-sensitive material may have a regular crystal form 
such as cubic or octahedral form, or may have an irregular crystal form such as spherical, platy or pebble form, or the 
40 emulsion may comprise a mixture of grains having various crystal forms. 

The composition of silver halide grain may be any of silver iodobromide. silver bromide, silver iodochlorobromide, 
silver chlorobromide, silver iodochloride and silver chloride, however, in view of high sensitivity and excellent rapid proc- 
essabiiity, silver iodobromide having a silver iodide content of 0.6 moi% or less, silver iodochlorobromide having a silver 
chloride content of from 20 mol% to less than 1 00 mol%, from 50 mol% to less than 99 mol%, and silver chlorobromide 
45 are preferred. 

Use of tabular grains is a preferred embodiment. With respect to a tabular grain, Research Disclosure, vol. 225, 
Item 22534, 20-58 (January 1983), JP-A-58-127921, JP-A-58-1 13926, JP-A-58-1 13927. JP-A-58-1 13928 and U.S. 
Patent 4,439,520 may be referred to. 

In the case of an X-ray light-sensitive material for use in the present invention, tabular grains having (100) or (1 1 1) 
so face as its main plain and having an aspect ratio of 2 or more account for 50% or more, preferably from 60 to 100%, 
more preferably from 70 to 1 00% of the entire projected area of silver halide grains in the silver halide emulsion contain- 
ing at least a dispersion medium and silver halide grains. The term "tabular grain" as used herein means a grain having 
an aspect ratio (diameter/thickness) of 1 or more. The term "main plain" means a outermost surface of a tabular grain. 
The tabular grain has a thickness of 0.35 *im or less, preferably from 0.05 to 0.3 urn, more preferably 0.05 to 0.25 urn. 
55 The aspect ratio is preferably 2 or more, more preferably from 3 to 30. still more preferably 5 to 20. The term "diameter" 
as used herein means a diameter of a circle having an area equal to the projected area of the tabular grain and the 
"thickness" means a distance between two main plains. Th CI" content is generally 20 mol% or more, preferably from 
30 to 100 mol%, more preferably from 40 to 100 mol%, still more preferably from 50 to 100 mol%. 

With respect to the silver halide emulsion for use in the X-ray light-sensitive material, a silver chlorobromide and/or 
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silver chloride tabular grain emulsion is preferred as an environmental correspondence system. Known examples of the 
silver chlorobromide and/or silver chloride tabular emulsion include, in terms of the crystal habit, an emulsion mainly 
having (111) faces and an emulsion mainly having (100) faces. The (111) silver chlorobromide tabular emulsion is 
described and known in JP-B-64-8325, JP-A-64-8326, JP-A-62-1 1 1936 and JP-A-62-163046. 
5 The (100) silver chlorobromide tabular emulsion is described in JP-A-51-8801 7, JP-B-64-8323 and European Pat- 

ent 0,534,395A1 . However, techniques described in J P-A-7- 120857, and JP-A-128767 are preferred because of narrow 
grain size distribution and high sensitivity, and a combination of (100) silver chloride tabular grains with ascorbic acid 
development described in J P-A-7- 168323 is also a preferred embodiment. 

By using a tabular silver halide emulsion, stability of photographic properties can be further increased in the run- 
ic ning processing according to the present invention. Further, the coated stiver amount can be reduced and accordingly, 
the load in the fixing step and the drying step is lightened, whereby rapid processing can be achieved. 

The tabular silver halide emulsion is described in Cugnac and Chateau, Evolution of the Morphology of Silver Bro- 
mide Crystals during Physical Ripening. Vol. 33, No. 2, pp. 121-125, Science et Industrie Photography (1962), Duffin, 
Photographic Emulsion Chemistry. The Focal Press, New York, pp. 66-72 (1966), A.P.H. Tribvlli and W.R Smith. Photo- 
15 graphic Journal. Vol. 80, page 285 (1940), and can be easily prepared by referring to the methods described in JP-A- 
58-127921, JP-A-58-1 13927 and JP-A-58-1 13928. 

The silver halide emulsion of the present invention is preferably subjected to chemical sensitization. The chemical 
sensitization may be performed using a known method such as sulfur sensitization, selenium sensitization, tellurium 
sensitization or noble metal sensitization, and these sensitization methods may be used individually or in combination. 
20 When these sensitization methods are used in combination, a combination of sulfur sensitization and gold sensitization, 
a combination of sulfur sensitization, selenium sensitization and gold sensitization, and a combination of sulfur sensiti- 
zation, tellurium sensitization and gold sensitization are preferred. 

The sulfur sensitization for use in the present invention is usually performed by adding a sulfur sensitizer and stir- 
ring the emulsion at a high temperature of 40°C or higher for a predetermined time. The sulfur sensitizer may be a 
26 known compound and examples thereof include, in addition to the sulfur compound contained in gelatin, various sulfur 
compounds such as thiosulfates, thioureas, thiazoles and rhodanines. Preferred sulfur compounds are a thiosulfate and 
a thiourea compound. The addition amount of the sulfur sensitizer varies depending upon various conditions such as 
the pH and the temperature at the time of chemical ripening and the size of silver halide grains, however, it is generally 
from 10" 7 to 10' 2 mol, preferably from 10" 5 to 10' 3 moi, per mol of silver halide. 
30 The selenium sensitizer for use in the present invention may be a known selenium compound. The selenium sen- 
sitization is usually performed by adding a labile and/or non-labile selenium compound and stirring the emulsion at a 
high temperature of 40°C or higher for a predetermined time. Examples of the labile selenium compound include the 
compounds described in JP-B-44-15748. JP-B-43-13489, JP-A-4-25832, JP-A-4-1 09240 and JP-A-4-324855, and 
among these, particularly preferred are the compounds represented by formulae (VIII) and (IX) of JP-A-4-324855. 
35 The tellurium sensitizer for use in the present invention is a compound of forming silver telluride presumed to be a 
sensitization speck, on the surface or in the inside of a silver halide grain. The formation rate of silver telluride in a silver 
halide emulsion can be examined by a method described in JP-A-5-313284. 

Specific examples of the tellurium sensitizer include the compounds described in U.S. Patents 1,623,499. 
3,320,069 and 3,772,031 , British Patents 235,21 1,1.121 ,496, 1 ,295.462 and 1 ,396,696, Canadian Patent 800,958, JP- 
40 A-4-204640. JP-A-4-271341 , JP-A-4-333043, JP-A-5-303157, J. Chem. Soc. Chem. Commun.. 635 (1980). ML 1 102 
(1979), ibid.. 645 (1979), J. Chem. Soc. Perkin. Trans.. 1, 2191 (1980), S. Patai (compiler), The Chemistry of Organic 
Selenium and Tellurium Compounds. Vol. 1 (1986), and ibid.. Vol. 2 (1987). The compounds represented by formulae 
(II), (111) and (IV) of JP-A-5-313284 are particularly preferred. 

The use amount of the selenium sensitizer or the tellurium sensitizer for use in the present invention varies depend- 
45 ing upon silver halide grains used or chemical ripening conditions, however, it is generally on the order of from 10* 8 to 
10~ 2 mol. preferably from 10" 7 to 10" 3 mol, per mol of silver halide. The conditions for chemical sensitization in the 
present invention are not particularly restricted, however, the pH is from 5 to 8, the pAg is from 6 to 1 1 , preferably from 
7 to 10, and the temperature is from 40 to 95°C, preferably from 45 to 85°C. 

Examples of the noble metal sensitizer for use in the present invention include gold, platinum, palladium and irid- 
so ium, and gold sensitization is particularly preferred. Specific examples of the gold sensitizer for use in the present inven- 
tion include chloroauric acid, potassium chlorate, potassium aurithiocyanate and gold sulfide, and the gold sensitizer is 
used in an amount of about from 10* 7 to 10* 2 mol per mol of silver halide. 

In the silver halide emulsion for use in the present invention, a cadmium salt, a sulfite, a lead salt or a thallium salt 
may be present together during formation or physical ripening of silver halide grains. 
55 In the present invention, reduction sensitization may be used. Examples of the reduction sensitizer which can be 
used include stannous salt, amines, formamidinesulfinic acid and silane compounds. 

To the silver halide emulsion of the present invention, a thiosulfonic acid compound may be added according to the 
method described in European Unexamined Patent Publication (EP) 293917. 

In the light-sensitive material for use in the present invention, one kind of silver halide emulsion may be used or two 



68 



EP 0 793 140 A1 

or more kinds of silver halide emulsions (for example, different in the average grain size, different in the halogen com- 
position, different in the crystal habit or different in chemical sensitization conditions) may be used in combination. 

In the present invention, the silver halide emulsion particularly suitable for a dot-to-dot work light-sensitive material 
comprises silver halide having a silver chloride content of 90 mof% or more, preferably 95 mol% or more, more specrt- 
5 ically, silver chtorobromide or silver chloroiodobromide containing from 0 to 1 0 mol% of silver bromide. If the proportion 
of silver bromide or silver iodide increases, the safelight safety in a bright room may be worsened or the y value may be 
disadvantageous^ lowered. 

The silver halide emulsion for use in the dot-to-dot work light-sensitive material of the present invention preferably 
contains a transition metal complex and examples of the transition metal include Rh, Ru, Re, Os, Ir and Cr. 
io Examples of the iigand include a nitrosyl cross-linked ligand, a thionitrosyi cross-linked ligand, a halide ligand (e.g., 
fluoride, chloride, bromide, iodide, iodide), a cyanide ligand, a cyanate ligand, a thiocyanate ligand, a selenocyanate lig- 
and, a tellurocyanate ligand, an acid ligand and an aquo ligand. When an aquo ligand is present, it preferably occupies 
one or more of the iigands. 

More specifically, the rhodium atom may be incorporated by forming it into a metal salt in any form, such as a single 
is salt or a complex salt, and adding the salt at the time of preparation of grains. 

Examples of the rhodium salt include rhodium mono-chloride, rhodium dichtoride, rhodium trichloride and ammo- 
nium hexachlororhodate, and preferred are a halogen complex compound of water-soluble trivalent rhodium, such as 
hexachlororhodium(lli) acid and a salt thereof (e.g., ammonium saft, sodium salt potassium salt). 

The addition amount of the water-soluble rhodate is from 1.0x10' 6 to 1.0x10" 3 , preferably 1.0x10" 5 to 1.0x10" 3 , 
20 more preferably from 5.0x1 0* 5 to 5.0x1 0" 4 mol, per mol of silver halide. 
The following transition metal complexes are also preferred. 

1. [Ru(NO)Cl5T 2 

2. [Ru(NO) 2 Cl4]- 1 

25 3. [Ru(NO)(H20)Cl4]" 1 

4. [Rh(NO)Clsr 2 

5. [Re(NO)CN5]- 2 

6. [Re(NO)CICN4]- 2 

7. [RhfNOfeCy 1 

30 8. [Rh(NO)(H 2 0)Cl4]- 1 

9. [RufNOJCNsT 2 

10. [Ru(NO)Br5T 2 

11. [Rh(NS)Cy" 2 

12. [Os(NO)Clsr 2 
35 13. [Cr(NO)Cl5T 3 

14. [RefNOJCy- 1 

15. [Os(NS)CI 4 (TeCN)r 2 

16. [RufNSjy* 2 

17. [Re(NS)CI 4 (SeCN)r 2 
40 18. [Os(NS)CI(SCN)4]' 2 

19. [lr(NO)Cy 2 

The spectral sensitizing dye for use in the present invention is not particularly restricted. 

The addition amount of the sensitizing dye for use in the present invention varies depending upon the shape or size 
45 of silver halide grains, however, it is generally from 4x10' 6 to 8x10" 3 mol per mol of silver halide. For example, when the 
silver halide grain size is from 0.2 to 1 .3 urn, the addition amount is preferably from 2x1 0" 7 to 3.5x10" 6 mol, more pref- 
erably from 6.5x10' 7 to 2.0x10* 6 mol, per 1 m 2 of the surface area of silver halide grains. 

The light-sensitive silver halide emulsion of the present invention may be spectrally sensitized by a sensitizing dye 
to blue light green light, red light or infrared light, each having a relatively long wavelength. Examples of the sensitizing 
so dye which can be used include a cyanine dye, a merocyanine dye, a complex cyanine dye, a complex merocyanine dye, 
a holopolar cyanine dye, a styryl dye, a hemicyanine dye, an oxonol dye and a hemioxonoi dye. 

Useful sensitizing dyes for use in the present invention are described, for example, in Research Disclosure. Item 
17643. IV-A, page 23 (December 1978). ibid.. Item 1831-X. page 437 (August 1978), and publications cited therein. In 
particular, sensitizing dyes having spectral sensitivity suitable for spectral characteristics of various scanner light 
55 sources can be advantageously selected. 

For example, A) for an argon laser light source, simple merocyanines described in JP-A-60-1 62247, JP-A-2-48653, 
U.S. Patent 2,161,331 , West German Patent 936,071 and JP-A-5-1 1389. B) for a helium-neon laser light source, trinu- 
clear cyanine dyes described in JP-A-50-62425, JP-A-54-18726 and J P-A-59- 102229, and merocyanine dyes 
described in JP-A-7-287338, C) for an LED light source and a red semiconductor laser, thiacarbocyanines described in 
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iu^«r. 1 i 960 !: JP - B ". 55 " 39818 ' JP-A-62-284343 and JP-A-2-105135. and D) for an infrared semicon- 

ductor laser light source, tncarbocyanines described in JP-A-59-1 91 032 and JP-A-60-80841 , and dicarbocyanines con- 
taining a 4-qu.noline nucleus described in JP-A-59-1 92242 and JP-A-3-67242, formulae (Ilia) and (llib), may be 
advantageously selected. 7 

■mese sensitizing dyes may be used individually or in combination, and the combination of sensitizing dyes is often 
used for the purpose of supersensitization. In combination with the sensitizing dye, a dye which itself has no spectral 
sensation effect or a material which absorbs substantially no visible light, but exhibits supersensitization may be 
incorporated into the emulsion. 7 

Useful sensitizing dyes, combinations of dyes which exhibit supersensitization. and materials which show super- 
sensitization are described in Research Disclosure Vol. 176. 17643. page 23, Item IV-J (December 1978) 
erabl^uled 3 ' 900 ^ SpeC * ical,y ' Dyes S1 " 1 10 S1 " 13 describe d jn JP-A-8-278584 are particularly pref- 

For the helium-neon light source, the sensitizing dyes represented by formula (I) of JP-A-6-75322 page 8 line 1 
m"I - lIS" 01 " to P* 96 13 ' ,ine 4 are P articular| y Preferred. Further, the sensitizing dyes represented by formula (I) of 
JP-A-6-75322 are aiso preferably used. Specifically. Dyes S2-1 to S2-10 described in JP-A-8-278584 are preferably 
used. More preferred are Compounds 1-1 to I-34 represented by formula (I) of JP-A-7-287338. 
„ n Z°J 106 LED n 9 nt s 01 *™ and the infrared semiconductor laser, specifically. Dyes S3-1 to S3-8 described in JP-A- 
8-287584 are particularly preferred. 

For the infrared semiconductor laser light source, specifically, Dyes S4-1 to S4-9 described in JP-A-8-278584 are 
20 particularly preferred. 

For the white light source in camera work, sensitizing dyes represented by formula (IV) of JP-7-361 39 (from page 
20. line 14 to page 22. line 23) are preferably used. Specifically, Dyes S5-1 to S5-20 described in JP-A-8-278584 are 
particularly preferred. 

The ultrahigh contrast light-sensitive material for graphic arts used in the processing of the present invention pref- 
25 erably contains a hydrazine nucleating agent and more preferably, additionally contains a nucleate! accelerator 
The hydrazine nucleating agent is preferably the compound represented by the following formula (D): 

*9 — N N G x — R 12 ( D ) 

30 I I 

Aj A 2 
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wherein R 9 represents an aliphatic group, an aromatic group or a heterocyclic group. R 12 represents a hydrogen atom 
an alkyl group, an aryl group, a heterocyclic group, an alkoxy group, an aryloxy group, an amino group or a hydrazino 
group, represents a -CO- group, an -SQ 2 - group, an -SO- group 



0 
I 

a -P- group, 

a -CO-CO- group, a thiocarbonyl group or an iminomethylene group, A, and Aj> both represents a hydrogen atom or 
oneof them represents a hydrogen atom and the other represents a substituted or unsubstituted alkylsulfonyl group a 
substituted or unsubstituted arylsulfonyl group or a substituted or unsubstituted acyl group, and R 13 is selected from the 
same groups defined for R 12 and may be different from R 12 . 13 «™*" TO mine 

In formula (D), the aliphatic group represented by R 9 is preferably a substituted or unsubstituted. linear branched 
or cyclic alkyl group having from 1 to 30 carbon atoms, an alkenyl group or an alkynyl group. 

In formula (D), the aromatic group represented by R 9 is a monocyclic or bicyclic aryl group and examples thereof 
include a benzene ring and a naphthalene ring. The heterocyclic group represented by R 9 is a monocyclic or bicyclic 
aromatic or non-aromatic heterocyclic ring or may form a heteroaryl group by condensing to an aryl group. Examples 
of the ring include a pyridine ring, a pyrimidine ring, an imidazole ring, a pyrazole ring, a quinoline ring, an isoquinoline 
ring, a benzimidazole ring, a thiazole ring and a benzothiazole ring. 

R 9 is particularly preferably an aryl group. 

R 9 may be substituted and repres ntative examples of the substituent include an alkyl group (including an active 
meth.ne group), an alkenyl group, an alkynyl group, an aryl gr up, a group containing a heterocyclic ring, a group con- 
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taining a heterocyclic ring having a quaternized nitrogen atom (e.g., pyridinio group), a hydroxy group, an alkoxy group 
(including a group having a repeating unit of an ethylene oxy group or a propylene oxy group), an aryloxy group, an acy- 
loxy group, an acyl group, an alkoxycarbonyl group, an aryloxycarbonyl group, a carbamoyl group, a urethane group, a 
carboxyl group, an imido group, an amino group, a carbonamido group, a sulfonamido group, a ureido group, a 

5 thioureido group, a sulfamoylamino group, a semicarbazide group, a thiosemicarbazide group, a group having a 
hydrazino group, a group having a quaternary ammonium group, an alkytthio group, an arytthio group, a heterocyclic 
thio group, a mercapto group, an alkylsulfonyl group, an arylsulfbnyl group, an alkylsulf irryl group, an arylsulfinyl group, 
a sulfo group, a sulfamoyl group, an acylsulfamoyl group, an alkylsulfonylureido group, an arylsulfonylureido group, an 
alkyisutfonyl carbamoyl group, an arylsulfonylcarbampyl group, a halogen atom, a cyano group, a nitro group, a group 

10 having a phosphoramide or phosphoric ester structure, a group having an acylurea structure, a group containing a sele- 
nium atom or a tellurium atom, and a group having a tertiary surfonium structure or a quaternary sulfonium structure. 

Preferred examples of the substituent include a linear, branched or cyclic alkyl group (preferably having from 1 to 
20 carbon atoms), an aralkyl group (preferably having from 1 to 20 carbon atoms), an alkoxy group (preferably having 
from 1 to 20 carbon atoms), a substituted amino group (preferably a substituted amino group having from 1 to 20 carbon 

is atoms), an acylamino group (preferably having from 2 to 30 carbon atoms), a sulfonamido group (preferably having from 
1 to 30 carbon atoms), a ureido group (preferably having from 1 to 30 carbon atoms), a carbamoyl group (preferably 
having from 1 to 30 carbon atoms and a phosphoamide group (preferably having from 1 to 30 carbon atoms). 

In formula (D). the alkyl group represented by R 12 is preferably an alkyl group having from 1 to 10 carbon atoms 
and the aryl group is preferably a monocyclic or bicyclic aryl group containing, for example, a benzene ring. 

20 The heterocyclic group is a 5- or 6-membered ring compound containing at least one of a nitrogen atom, an oxygen 
atom and a sulfur atom, and examples thereof include an imidazolyl group, a pyrazolyl group, a triazolyl group, a tetra- 
zolyl group, a pyridyl group, a pyridinio group, a quinolinio group and a quinolinyl group. A pyridyl group or a pyridinio 
group are particularly preferred. 

The alkoxy group is preferably an alkoxy group having from 1 to 8 carbon atoms, the aryloxy group is preferably a 

25 monocyclic aryloxy group and the amino group is preferably an unsubstituted amino group, an alkylamino group having 
from 1 to 10 carbon atoms, an arylamino group or a heterocyclic amino group. 

R 1 2 may be substituted and preferred substituents include those exemplified as the substituent on Rg. 
Among the groups represented by R 12 , when is a -CO-group ( a hydrogen atom, an alkyl group (e.g., methyl, tri- 
fluoromethyl, difluoromethyl, 2-carboxytetrafluoroethyl, pyridiniomethyl, 3-hydroxypropyl, 3-methanesulfonamidopropyl, 

30 phenylsulfonyl), an aralkyl group (e.g.. o-hydroxybenzyl), an aryl group (e.g., phenyl, 3,5-dichlorophenyl, o-methanesul- 
fonamidophenyl, o-carbamoyiphenyl, 4-cyanophenyl, 2-hydroxymethylphenyl) are preferred, and a hydrogen atom and 
an alkyl group are more preferred. 

When G 1 is an -S0 2 - group, R 12 is preferably an alkyl group (e.g., methyl), an aralkyl group (e.g.. o-hydroxybenzyl), 
an aryl group (e.g., phenyl) or a substituted amino group (e.g., dimethyl amino). 

35 When G-i is a -COCO- group. R 12 is preferably an alkoxy group, an aryloxy group or an amino group, more prefer- 
ably a substituted amino group (e.g., 2,2,6,6-tetramethylpiperidin-4-ylamino. propylamino. anilino. o-hydroxyanilino, 5- 
benzotriazolylamino, N-benzyt-3-pyridinioamino). 

R 12 may be a group which induces a cyclization reaction by cleaving the Gt-R 12 moiety from the remaining mole- 
cule to form a cyclic structure containing atoms in the - GrRi 2 moiety and examples thereof include those described, 

40 for example, in JP-A-63-29751 . 

A-, and A 2 each is a hydrogen atom, an alkyl- or arylsuHbnyl group having 20 or less carbon atoms (preferably, a 
phenylsulfonyl group or a phenylsulfonyl group substituted so that the sum of Hammett's substituent constants 
becomes -0.5 or more) or an acyl group having 20 or less carbon atoms (preferably a benzoyl group, a benzoyl group 
substituted so that the sum of Hammett's substituent constants becomes -0.5 or more, or a linear, branched or cyclic, 

45 unsubstituted or substituted aliphatic acyl group (examples of the substituent includes a halogen atom, an ether group, 
a sulfonamido group, a carbonamido group, a hydroxyl group, a carboxy group, a sulfone group)). 
A 1 and A 2 are most preferably a hydrogen atom. 

In formula (D), the substituent of R 9 or R 12 may be further substituted by a substituent and preferred examples of 
the substituent include those exemplified as the substituent on R 9 . Furthermore, the substituent may be substituted in 
so multiple ways such that the substituent, the substituent of the substituent, the substituent of the substituent of the sub- 
stituent ... is substituted and examples of the substituents also include those exemplified as the substituent on R 9 . 

In formula (D), R 9 or R 12 may be one having integrated thereinto a ballast group or polymer commonly used in the 
immobile photographic additives such as a coupler. The ballast group is a group having 8 or more carbon atoms and 
relatively inactive to the photographic properties and examples thereof include an alkyl group, an aralkyl group, an 
55 alkoxy group, a phenyl group, an alkylphenyl group, a phenaxy group and an alkylphenoxy group. Examples of the pol- 
ymer include those described in JP-A-1 -100530. 

In formula (D), R 9 or R 12 may be one having integrated thereinto an adsorptive group to silver halide. Examples of 
the adsorptive group include the groups described in U.S. Patents 4,385,108 and 4,459,347, JP-A-59- 195233, JP-A- 
59-200231, JP-A-59-201 045, JP-A-59-201046, JP-A-59-201047, JP-A-59-201048. JP-A-59-201049, JP-A-61-170733, 
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JP-A-61 -270744, JP-A-62-943, JP-A-63-234244, JP-A-63-234245 and J P-A-63 -234246, such as an alkytthio group, an 
arytthio group, a thiourea group, a thioamide group, a mercapto heterocyclic group and a triazole group. The absorptive 
group to silver haJide may be formed into a precursor and examples of the precursor include the group described in JP- 
A-2-285344. 

5 In formula (D), R 9 or R 12 may contain a plurality of hydrazino groups as a substituent. At this time, the compound 

represented by formula (D) is a polymer with respect to the hydrazino group and specific examples thereof include the 
compounds described in JP-A-64-861 34, JP-A-4- 16938 and JP-A-5-1 97091 . 

The hydrazine derivative particularly preferred in the present invention is described below. 

Rg is preferably a substituted phenyl group and preferably substituted via a sulfonamido group, an acylamino group, 

10 a ureido group or a carbamoyl group by a ballast group, an absorptive group to silver haiide, a group containing a qua- 
ternary ammonio group, a group having a repeating unit of an ethyleneoxy group, an alkylthio group, an aryfthio group, 
a heterocyclic thio group, a group capable of dissociation in an alkaline development processing solution (e.g. , carboxyl , 
sulfo, acylsulfamoyl) or a hydrazino group capable of forming a polymer. Rg is most preferably a phenyl group substi- 
tuted by a benzenesutfonamido group and the benzenesulfonamido group preferably has any one of the above- 

is described groups as a substituent. 

is preferably a -CO- group or a -COCO- group, more preferably a -CO- group. When G^ is a -CO- group, R 12 is 
preferably a hydrogen atom, a substituted alkyi group or a substituted aryl group (the substituent is preferably an elec- 
tron withdrawing group or an o-hydroxymethyl group), and when Gi is a -COCO- group, R 12 is particularly preferably a 
substituted amino group. 

20 Specific examples of the compound represented by formula (D) are shown below, however, the present invention 
is by no means limited to the following compounds. 
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Among the hydrazine derivatives, those represented by formula (X) are more preferred. 

A-(B) m * (X) 

50 

wherein A represents a linking group, B represents a group represented by the following formula (X-2), m represents 
an integer of from 2 to 6, and a plurality of B groups linked to A may be the same or different 

<L 2 -Ar 2 > n -L r Ar r N(A 1 o)N(A 2 o)-G l -R 1 o (X-2) 

55 

wherein A^ and Ar 2 each represents an aromatic group or an aromatic heterocyclic group, L, and each represents 
a linking group, n represents 0 or 1 , R 10 represents a hydrogen atom or a block group, represents -CO-, -COCO-, - 
C=S-, - S0 2 -, -SO-, -PO(R 30 )- (wherein R 30 is selected from the same rang as the groups defined for R 10 and may be 
different from R^), a thiocarbonyl group or an iminomethylene group. A 10 and R^ both represent a hydrogen atom, or 
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one of them represents a hydrogen atom and the other represents a substituted or unsubstituted aikyisulfonyl group, a 
substituted or unsubstituted arylsulfonyl group, or a substituted or unsubstituted acyl group. 

In formula (X-2), the aromatic group represented by Ar 1 or Ar 2 is a monocyclic or condensed ring arylene group, 
and examples thereof include a phenylene group and a naphthylene group. The aromatic heterocyclic group repre- 
5 sented by Ar-, or Ar 2 is a monocyclic or condensed ring aromatic heterocyclic group, and examples thereof include a 
pyridine ring, a pyrimidine ring, an imidazole ring, a pyrazole ring, a quinoline ring, an isoquinoline ring, a benzimidazole 
ring, a thiazole ring and a benzothiazole ring. 

Ar., and Ar 2 each is preferably an aromatic group, more preferably a phenylene group. 

Ar 1 and Ar 2 each may be substituted and representative examples of the substituerrt include a halogen atom (e.g., 
io fluorine, chlorine, bromine, iodine), an alkyl group (e.g., aralkyl, cycloalkyl, active methine), an alkenyl group, an alkynyl 
group, an aryl group, a heterocyclic group, a heterocyclic group containing a quaternized nitrogen atom (e.g.. pyridinio), 
an acyl group, an aikoxycarbonyt group, an aryloxycarbonyl group, a carbamoyl group, a carboxy group and a salt 
thereof, a sulfonyl carbamoyl group, an acytcarbamoyl group, a suffamoyl carbamoyl group, a carbazoyl group, an oxalyl 
group, an oxamoyl group, a cyano group, a thiocarbamoyl group, a hydroxy group, an alkoxy group (including a group 
75 containing an ethyl eneoxy group or propylene oxy group as a repeating unit), an aryloxy group, a heterocyclic oxy 
group, an acyloxy group, an (alkoxy or aryloxy)carbonyloxy group, a carbamoyloxy group, a sulfonyioxy group, an amino 
group, an (alkyl, aryl or heterocyclic)amino group, an N-substituted nitrogen-containing heterocyclic group, an 
acylamino group, a suKonamido group, a ureido group, a thioureido group, an imido group, an (alkoxy or aryloxy)carb- 
onylamino group, a sulfamoytamino group, a semicarbazide group, a thiosemicarbazide group, a hydrazino group, a 
20 quaternary ammonio group, an oxamoylamino group, an (alkyl or aryl)sulfbnylureido group, an acylureido group, an 
acylsulfamoylamino group, a nitro group, a mercapto group, an (alkyl, aryl or heterocyclic)thio group, an (alkyl or 
aryl)sulfonyl group, an (alkyl or aryl)sulf inyl group, a sulfo group and a salt thereof, a sulfamoyl group, an acylsulfamoyl 
group, a suKbnylsulfamoyl group and a salt thereof, a group containing a phosphoric acid amido or phosphoric ester 
structure. 

25 These substituerrts each may further be substituted by the above-described substituent 

Preferred examples of the substituent on Ar 1 or Ar 2 include an alkyl group having from 1 to 20 carbon atoms, an 
aralkyl group, a heterocyclic group, a substituted amino group, an acylamino group, a suifonamido group, a ureido 
group, a sulfamoylamino group, an imido group, a thioureido group, a phosphoric acid amide group, a hydroxy group, 
an alkoxy group, an aryloxy group, an acyloxy group, an acyl group, an alkoxycarbonyl group, an aryloxycarbonyl group, 
30 a carbamoyl group, a carboxyl group (including a salt thereof), an (alkyl, aryl or heterocyclic)thio group, a sulfo group 
(including a salt thereof), a sulfamoyl group, a halogen atom, a cyano group and a nitro group. 
Ar 1 is preferably an unsubstituted phenylene group. 

In formula (X-2), R 10 represents a hydrogen atom or a block group, and the block group specifically represents an 
alkyl group, an alkenyl group, an alkynyl group, an aryl group, a heterocyclic group, an alkoxy group, an aryloxy group, 

35 an amino group or a hydrazino group. 

The alkyl group represented by R 10 is preferably an alkyl group having from 1 to 10 carbon atoms, and examples 
thereof include a methyl group, a trif luoromethyi group, a dtf luromethyl group, a 2-carboxytetraf tuoroethyl group, a pyrid- 
iniomethyl group, a dif luoromethoxymethyl group, a drf luorocarboxymethyl group, a 3-hydroxypropyl group, a 3-meth- 
anesulfbnamidopropyl group, a phenylsulfonylmethyl group and an o-hydroxybenzyl group. The alkenyl group is 

40 preferably an alkenyl group having from 1 to 10 carbon atoms, and examples thereof include a vinyl group, a 2-ethoxy- 
carbonytvinyl group and a 2-trifluoro-2-methoxycarbonylvinyl group. The alkynyl group is preferably an alkynyl group 
having from 1 to 10 carbon atoms, and examples thereof include an ethynyl group and 2-methoxycarbonylethynyl 
group. The aryl group is preferably a monocyclic or condensed ring aryl group, more preferably an aryl group containing 
a benzene ring, and examples thereof include a phenyl group, a 3,5-dichlorophenyl group, a 2-methanesulfonamido- 

45 phenyl group, a 2-carbamoylphenyl group, a 4-cyanophenyl group, a 2-hydroxyrnethyiphenyt group. 

The heterocyclic group is preferably a 5- or 6-membered, saturated or unsaturated, monocyclic or condensed ring 
heterocyclic group containing at least one of nitrogen, oxygen and sulfur atoms, and examples thereof include a mor- 
pholino group, a piperidino group (N-substituted), an imidazolyl group, an indazolyl group (e.g., 4-nitroindazolyl), a pyra- 
zolyl group, a triazolyl group, a benzoimidazolyl group, a tetrazolyl group, a pyridyl group, a pyridinio group (e.g., N- 

so methyl-3-pyridinio group), a quinolinio group and a quinolyl group. Of these, preferred are piperidino group, a pyridyl 
group, a pyridinio group and an indazolyl group. 

The alkoxy group is preferably an alkoxy group having from 1 to 8 carbon atoms, and examples thereof include a 
methoxy group, a 2-hydroxyethoxy group and a benzyloxy group. The aryloxy group is preferably a phenoxy group, and 
the amino group is preferably an unsubstituted amino group, or an alkytamino group, an arylamino group or a saturated 

55 or unsaturated heterocyclic amino group (including a nitrogen-containing heterocyclic group containing a quaternized 
nitrogen atom) each having from 1 to 10 carbon atoms. Examples of the amino group include 2.2,6,6-tetramethylpipe- 
ridin-4-ylamino group, a propylamino group, a 2-hydroxyethylamino group, an anilino group, an o-hydroxyanilino group, 
a 5-benzotriazolylamin group and an N-benzyl-3-pyridinioamino group. The hydrazino group is pref rably a substituted 
or unsubstituted hydrazino group or a substituted or unsubstituted phenylhydrazino group (e.g.. 4-benzenesulfonami- 
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dophenylhydrazino). 

The group represented by R 10 may be substituted and preferred examples of the substituent are the same as those 
described as the substituent on Ar<, or Ar 2 . 

In formula (X-2), R 10 may be one which excites cyclization reaction of cleaving the Q1-R10 moiety from the remain- 
5 ing molecule to produce a cyclic structure containing the atoms in the -G r R 10 moiety, and examples thereof include 
those described, for example, in JP-A-63-29751 . 

The group represented by R 10 is preferably, when is -CO-, a hydrogen atom, an alkyl group, an alkenyl group, 
an alkenyl group, an aryl group or a heterocyclic group, more preferably a hydrogen atom, an alkyl group or a substi- 
tuted aryl group (the substituent is preferably an electron-withdrawing group or an o-hydroxymethyl group), and most 
10 preferably an alkyl group. 

When G-i is -COCO-, the group is preferably an alkoxy group, an aryloxy group or an amino group, more preferably 
a substituted amino group such as an alkylamino group, an arylamino group and a saturated or unsaturated heterocy- 
clic amino group. 

When G 1 is -S0 2 -. R10 is preferably an alkyl group, an aryl group or a substituted amino group. 
15 In formula (X-2), G 1 is preferably -CO- or -COCO-, more preferably -CO-. 

In formula (X-2), A 10 and A20 each is a hydrogen atom, an alkyl or arylsulfonyl group having 20 or less carbon 
atoms (preferably a phenylsulfonyl group or a phenylsulfonyl group substituted such that the sum of Hammett's substit- 
uent constants is -0.5 or more), an acyl group having 20 or less carbon atoms (preferably a benzoyl group, a benzoyl 
group substituted such that the sum of the Hammett's substituent constants is -0.5 or more, or a linear, branched or 
20 cyclic, substituted or unsubstituted aliphatic acyl group (in which examples of the substituent include a halogen atom, 
an ether group, a sulfonamido group, a carbonamido group, a hydroxy group, a carboxy group and a sulfo group). 
A 10 and A 2 o is most preferably a hydrogen atom. 

The hydrazine derivative represented by formula (X) may have integrated thereinto an adsorptive group capable of 
adsorbing to silver halide. Examples of the adsorptive group include the groups described in U.S. Patents 4,385,108 

25 and 4,459,347, JP-A-59-1 95233, JP-A-59-200231 , JP-A-59-201045, JP-A-59-201046, JP-A-59-201047, JP-A-59- 
201048, JP-A-59-201049. JP-A-61 -170733, JP-A-61 -270744, JP-A-62-948, JP-a-63-234244, JP-A-63-234245 and JP- 
A-63-234246, such as an alkylthio group, an arylthio group, a thiourea group, a thioamido group, a mercaptoheterocy- 
clic group and a triazole group. The adsorptive group to silver halide may be formed into a precursor and examples of 
the precursor include the groups described in JP-A-2-285344. 

30 In formula (X-2), the linking group represented by Li or Lg is a divalent or trivalent linking group comprising -O-, - 
S-, -N(R N )- (wherein R N represents a hydrogen atom, an alkyl group, an aryl group or a single bond), -CO-. -C(=S)-. - 
S0 2 -, -SO-, -P=0- or an alkylene group individually or in combination, or a single bond. Specific examples of the group 
comprising a combination of the above-described groups include -CON(R N )-, -S0 2 N(R N )-, -COO-, N(R N )CON(R N )-, - 
N(R N )CSN(R N )-. -N(R N )S0 2 N(R N )-, -S0 2 N(R N )CO-, -S0 2 N(R N )CON(R N )-, -N(R N )COCON(R N )-, -CON(R N )CO-, -S- 

35 (alkylene)-CONH-, -0-(alkylene)-CONH- and -0-(alkylene)-NHCO-. These groups each may be linked at either the 
right or left site. 

In formula (X-2), when the linking group represented by L, or contains a trivalent or greater valent group, L-| may 
link two or more of the group represented by -Ar 1 -N(A 10 )N(A 20 )-GrRi 0 in formula (X-2), and Lj> may link two or more 
of the group represented by -Ar 2 -L 1 -Ar 1 -N(A 10 )N(A 20 )-G 1 -R 1 o in formula (X-2). Specific examples of the trivalent or 
40 greater valent linking group contained in L| or include an amino group and a branched alkylene group. 

In formula (X-2), L 1 is preferably -S0 2 NH-, -NHCONH-, -NHC(=S)NH-, -OH. -S-. -N(R N )- or an alkylene group (par- 
ticularly an active methine group), more preferably -S0 2 NH-. 

L 2 is preferably -CO-, -NH-, -S0 2 -, -CON(R N )-. -S0 2 N(R N )-, -COO-, -N(R N )CON(R N )- or -N(R N )CSN(R N )-. 

In formula (X), the linking group represented by A is a di-, tri-, tetra-, penta- or hexavalent linking group capable of 
45 linking from 2 to 6 groups represented by B, comprising -O-. -S-, -N(R N > (wherein R N ' represents a hydrogen atom, an 
alkyl group, an aryl group or a single bond), -N + (R N V (wherein two R N * groups may be the same or different, or may 
be combined to have a cyclic form), -CO-, -C(=S)-, -S0 2 -, -SO-, -P=0-, an alkylene group, a cycloalkylene group, an 
alkenylene group, an alkynylene group, an arylene group or a heterocyclic group individually or in combination, or a sin- 
gle bond. 

50 The arylene group represents a phenylene group or a condensed polycyclic aromatic group. The heterocyclic 
group represents a saturated or unsaturated heterocyclic group or may be a nitrogen-containing heterocyclic group 
containing a quaternized nitrogen atom such as pyridinio group, and specific examples thereof include a 1 ,4-dioxane 
ring, a piperazine ring, a 2,4,8, 10-tetraoxaspiro-(5.5)undecane ring, a biphthalimide ring, a 1 ,2,4,5-benzenetetracar- 
boxydiimide ring, a triazine ring and a pyridine ring. Examples of the cycloalkylene group include those containing a 

55 cyclopropane ring, a cyclohexane ring, a bicyclohexane ring, a decalin ring or a norbornene ring. 

In formula (X), the linking group represented by A may be substituted and examples of the substituent are the same 
as those described as examples of the substituent on Ar 1 or Ar 2 in formula (X-2). 

In formula (X-2), when n is 0, the linking group represented by A preferably contains at least one of di- to tetra- 
valent alkylene groups, di- to hexa-valent arylene groups, di- to hexa-valent saturated or unsaturated heterocyclic 
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groups, and di- to hexa-valerrt nitrogen-containing heterocyclic groups containing a quaternized nitrogen atom such as 
a pyridinio group, more preferably contains a benzene ring, a naphthalene ring or a heterocyclic group. 

Specific examples thereof include the linking groups containing a group described below or a partial structure 
thereof: benzene ring, naphthalene ring, biphenyl, diphenylmethane, diphenylether, 1 ,4-diphenoxybenzene, diphenyl- 
sutffcte, diphenylsulfone, triphenylene ring, benzophenone, arrthraquinone, imidazole ring, triazine ring, piperazine ring, 
pyridinio group or dipyridyl (e.g., bipyridinium group). Of these, those containing a benzene ring, a naphthalene ring, 
biphenyl, a diphenyl ether, diphenyl sulfide, diphenylsulfone or a triazine ring are preferred, and those containing a ben- 
zene ring, a naphthalene ring, biphenyl or a diphenyl ether are most preferred. 

In formula (X-2), when n is 1 , the linking group represented by A is preferably a group comprising -O-, -S-, -N(R N > 
(wherein R N ' represents a hydrogen atom, an alkyl group, an aryl group or a single bond), -N + (Rn')2* (wherein two R N ' 
groups may be the same or different, or may be combined to have a cyclic form), -CO-, -C(=S)-, -S0 2 -, -P=0-, an 
alkylene group, a cycloalkylene group, an arylene group or a heterocyclic group individually or in combination, or a sin- 
gle bond, more preferably a group comprising -O-, -S-, -N(R N >, -N + (R N *) 2 -, -CO-, -C(=S)-, -S0 2 -, an alkylene group, a 
cycloalkylene group or a heterocyclic group individually or in combination, or a single bond. 

In formula (X), m represents an integer of from 2 to 6, preferably 2, 3 or 4, more preferably 2 or 3. 

Specific examples of the hydrazine derivative represented by formula (X) are shown below, however, the present 
invention is by no means limited to these compounds. 
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In addition to the above-described compounds, the following hydrazine derivatives may be preferably used as the 
hydrazine derivative for use in the present invention. The hydrazine derivative for use in the present invention may also 
be synthesized by various methods described in the patent publications described blow. 

The compound represented by Chemcal Formula 1 of JP-B-6-77138, specifically, the compounds described at 
pages 3 and 4; the compound represented by formula (I) of JP-B-6-93082, specifically, Compounds 1 to 38 described 
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at pages 8 to 18; the compounds represented by formulae (4), (5) and (6) of JP-A-6-230497, specifically, Compounds 
4-1 to 4-1 0 described at pages 25 and 26, Compounds 5-1 to 5-42 described at pages 28 to 36 and Compounds 6-1 to 
6-7 described at pages 39 and 40; the compounds represented by formulae (1) and (2) of JP-A-6-239520, specifically, 
Compounds 1-1) to 1-17) and 2-1) described at pages 5 to 7; the compounds represented by Chemcal Formula 2 and 
Chemcal Formula 3 of JP-A-6-313936, specifically the compounds described at pages 6 to 19; the compound repre- 
sented by Chemcal Formula 1 of JP-A-6-31 3951 , specifically, the compounds described at pages 3 to 5; the compound 
represented by formula (I) of JP-A-7-5610, specifically, Compounds 1-1 to I-38 described at pages 5 to 10; the com- 
pound represented by formula (II) of JP-A-7-77783, specifically, Compounds 11-1 to 11-102 described at pages 10 to 27; 
the compounds represented by formulae (H) and (Ha) of JP-A-7-1 04426, specifically, Compounds H-1 to H-44 
described at pages 8 to 15; the compound having in the vicinity of the hydrazine group an anionic group or an anionic 
group capable of forming an intramolecular hydrogen bonding with the hydrogen atom of the hydrazine. 

The hydrazine derivative of the present invention may be dissolved in an appropriate water-miscible organic sol- 
vent, such as alcohols (e.g., methanol, ethanol, propanol, fluorinated alcohol), ketones (e.g., acetone, methyl ethyl 
ketone), dimethyHbrmamide, dimethylsulfoxide or methyl cellosolve. 

Also, it may be dissolved by a well-known emulsion-dispersion method using an oil such as dibutyl phthalate, tricr- 
esyl phosphate, glyceryl triacetate or diethyl phthalate, or an auxiliary solvent such as ethyl acetate or cyclohexanone, 
and mechanically formed into an emulsified dispersion. Further, a hydrazine derivative powder may be dispersed in 
water using a ball mill, a colloid mill or an ultrasonic wave according to a method known as a solid dispersion method. 

The hydrazine nucleating agent of the present invention may be added to any of silver halide emulsion layers and 
other hydrophilic colloid layers on the silver halide emulsion layer side of the support, however, it is preferably added to 
a silver halide emulsion layer or a hydrophilic colloid layer adjacent thereto. 

The addition amount of the nucleating agent of the present invention is preferably from 1 x1 0" 6 to 5x10" 2 mol, more 
preferably from 1 xio 5 to 5x10' 3 mol, most preferably from 2x10' 5 to 5x10" 3 mol, per mol of silver halide. 

The silver halide photographic light-sensitive material preferably contains in the silver halide emulsion layer or other 
hydrophilic colloid layer at least one of onium salt compounds represented by the following formulae (E), (F), (G) and 
(H), and amino compounds, as a nucleation accelerator. 

Rio 
Rzo-J® 
R30 




wherein R 10 . R 2 o and R 30 each represents an alkyl group, a cycloalkyl group, an aralkyl group, an aryl group, an alkenyl 
group, a cycloalkenyl group, an alkynyl group or a heterocyclic group, Q represents a nitrogen atom or a phosphorus 
atom, L represents an m-valent organic group which bonds to Q + through the carbon atom thereof (wherein m repre- 
sents an integer of from 1 to 4), and X 3 1 ' represents a monovalent counter anion (wherein I represents an integer of 
from 1 to 3), provided that when R 10 . R 20 . R30 ™ L has an anion group as a substituent thereof and forms an inner salt 
with Q + , X 3 1 " is not necessary; 



( ,*'A3\ **A4 ^ 



U4 



(15 



(F) 



wherein A 3 , A4, A 5 and Ag each represents an organic residue for completing a substituted or unsubstituted, unsatu- 
rated heterocyclic ring containing a quat rnized nitrogen atom, B and C each represents a divalent linking gr up con- 
stituted by aikylene, arylene, alkenylen . alkynylene, -S0 2 -. -SO-, -O-, -S-, -N(R N )-, -C=0-, -P=0- or a combination 
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thereof (wherein represents a hydrogen atom, an alky! group, an aryl group or an aralkyl group). R 14 and R 15 each 
represents an alkyl group or an aralkyl group. X 3 1 " represents a monovalent counter anion (wherein I represents an inte- 
ger of from 1 to 3), provided that when an inner salt can be formed, X3 1 * is not necessary; 




wherein Z 2 represents an organic residue for completing a substituted or unsubstituted, unsaturated heterocyclic ring 
containing a quaternized nitrogen atom, R 16 represents an alkyl group or an aralkyl group. X 3 1 * represents a monova- 
lent counter anion (wherein I represents an integer of from 1 to 3). provided that when an inner salt can be formed, X 3 1 * 
75 is not necessary. 

The onium compounds represented by formulae (E). (F). (G) and (H) for use in the present invention are described 
in detail below. 

Formula (E) is described in detail below. 



20 



Ri 0 

R20-Q — 



m •<=( 

L X,® 



(E) 



25 



Rsc 



wherein R 10 , Ffeo and R 30 each represents an alkyl group, a cycloalkyl group, an aralkyl group, an aryl group, an alkenyl 
group, a cycloalkenyl group, an alkynyl group or a heterocyclic group, and these groups each further may have a sub- 
30 stituent Q represents a phosphorus atom or a nitrogen atom. 

L represents an m-valent organic group which bonds to Q + through the carbon atom thereof (wherein m represents 
an integer of from 1 to 4). X 3 1 " represents a monovalent counter anion (wherein I represents an integer of from 1 to 3), 
provided that when R 10 , R 20 , R^ or L has an anion group as a substituent thereof and forms an inner salt with Q + , X 3 1 " 
is not necessary. 

35 Examples of the group represented by R 10 , R20 or R 30 include a linear or branched alkyl group such as a methyl 
group, an ethyl group, a propyl group, an isopropyl group, a butyl group, an isobutyl group, a sec -butyl group, a tert-butyl 
group, an octyi group, a 2-ethyihexyi group, a dodecyl group, a hexadecyl group and an octadecyl group; an aralkyl 
group such as substituted or unsubstituted benzyl group; a cycloalkyl group such as a cyclopropyl group, a cyclopentyl 
group and a cyclohexyl group; an aryl group such as a phenyl group, a naphthyl group and a phenathryl group; an alke- 

40 nyl group such as an allyl group, a vinyl group and a 5-hexenyl group; a cycloalkenyl group such as a cyclopentenyl 
group and a cyclohexenyl group; an alkynyl group such as a phenytethynyl group; and a heterocyclic group such as a 
pyridyl group, a quinolyl group, a furyl group, an imidazolyl group, a thiazolyl group, athiadiazolyi group, a benzotriazolyl 
group, a benzothiazolyl group, a morphoryl group, a pyrimidyl group and a pyrolidyl group. 

Examples of the substituent substituted on these groups include the groups represented by R 10 , R20 and R 30 and 

45 in addition, a halogen atom such as a fluorine atom, a chlorine atom, a bromine atom and an iodine atom, a nitro group, 
an alkylamino group, an arylamino group, an alkoxy group, an aryloxy group, an alkytthio group, an arylthio group, a car- 
bonamido group, a carbamoyl group, a sulfonamido group, a sulfamoyl group, a hydroxyl group, a suHoxy group, a sul- 
fonyl group, a carboxyl group (including a carboxylate). a sulfonic acid group (including a sulfonate), a cyano group, an 
oxycarbonyi group and an acyl group. 

so Examples of the group represented by L include, when m represents 1 , the groups described for R 10 . R20 and R 30- 
and when m represents an integer of 2 or greater, additionally include a polymethylene group such as a trimethylene 
group, a tetramethylene group, a hexamethylene group, a pentamethylene group, an octamethylene group and a 
dodecamethylene group; an arylene group such as a phenylene group, a biphenylene group and a naphthylene group, 
a polyvalent alkylene group such as a trimethylene methyl group and a tetramethylene methyl group; and a polyvalent 

55 arylene group such as a phenylen-1 ,3,5-toluoyl group and a phenylen-1 ,2,4,5-tetrayl group. 

Examples of the counter anion represented by X 3 1 "include a halogen ion such as chlorine ion, bromine ion and 
iodine ion, a carboxylate ion such as acetate ion, oxalate ion, fumarate ion and benzoate ion, a sulfonat ion such as 
p-toluene sulfonate, methane sulfonate, butane sulfonate and benzene sulfonate, a sulfate ion, a perchlorat ion, a car- 
bonate ion and a nitrate ion. 
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In formula (E), R 10 , R 20 and R30 each is preferably a group having 20 or less carbon atoms. When Q represents a 
phosphorus atom, R 10 , R20 and R 30 ©acn is more preferably an aryl group having 15 or less carbon atoms, and when 
Q represents a nitrogen atom, R 10 , R 2 o and R 30 each is more preferably an alkyl, aralkyl or aryl group having a total 
carbon number of 15 or less, m is preferably 1 or 2. When m represents 1, L is preferably a group having 20 or less 
carbon atoms, more preferably an alkyl. aralkyl or aryl group having 15 or less carbon atoms, and when m represents 
2, the divalent organic group represented by L is preferably an alkylene group, an arylene group, an aralkylene group 
or a group formed by combining such a group with a -CO- group, an -O- group, an -N(R N ')- group (wherein R N ' repre- 
sents a hydrogen atom or a group having the same meaning as R 10 , R20 or R 30. and wnen a plurality of the R N ' groups 
are present within the molecule, they may be the same or different or may be combined with each other), an -S- group, 
an -SO- group or an -S0 2 - group. When m represents 2, L is preferably a divalent group having a total carbon number 
of 20 or less, which bonds to Q + through the carbon atom thereof. When m represents an integer of 2 or greater, R 10 , 
R 20 and R 30 each is present in plurality within the molecule and the plurality of the R 10 , R20 or R 30 groups may be the 
same or different. 

The counter anion represented by X 3 1 ~ is preferably a halogen ion, a carboxylate ion, a sulfonate ion or a sulfate 
ion, and I is preferably 1 or 2. 

Many of the compounds represented by formula (E) of the present invention are known and commercially available 
as a reagent. Examples of the general synthesis method include, when Q is a phosphorus atom, a method of reacting 
a phosphinic acid with an alkylating agent such as a halogenated alkyl or a sulfonic ester and a method of exchanging 
the counter anion of a phosphonium salt by a usual method, and when Q is a nitrogen atom, a method of reacting a 
primary, secondary or tertiary amino compound with an alkylating agent such as a halogenated alkyl or a sulfonic ester. 

Specific examples of the compound represented by (E) are shown below, however, the present invention is by no 
means limited to the following compounds. 
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Formulae (F) and (G) are described in detail below. 
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75 wherein A3, A4. A5 and As each represents an organic residue for completing a substituted or unsubstituted, unsatu- 
rated heterocyclic ring containing a quaternized nitrogen atom, which may contain a carbon atom, a hydrogen atom, an 
oxygen atom, a nitrogen atom or a sulfur atom, or may be condensed by a benzene ring. Examples of the unsaturated 
heterocyclic ring formed by A3, A4, A5 or Aq include a pyridine ring, a quinoline ring, an isoquinoline ring, an imidazole 
ring, a thiazole ring, a thiadiazole ring, a benzotriazole ring, a benzothiazole ring, a pyrimidine ring and a pyrazole ring. 

20 Among these, preferred are a pyridine ring, a quinoline ring and an isoquinoline ring. 

The divalent group represented by B or C is preferably a divalent group constituted by alkylene, arylene, alke- 
nylene, alkynylene, -S0 2 -, -SO-, -O-, -S-, -N(R N )- f -C=0- or -P=0-, individually or in combination (wherein R N repre- 
sents an alky! group, an aralkyl group, an aryl group or a hydrogen atom), more preferably a divalent group constituted 
by alkylene, arylene, -C=0, -O-, -S- or -N(R N )-, individually or in combination. 

26 R 14 and R 15 , which may be the same or different, each is preferably an alkyl group having from 1 to 20 carbon 
atoms. The alkyl group may be substituted by a substituent and examples of the substituent include a halogen atom 
' (e.g., chlorine, bromine), a substituted or unsubstituted alkyl group (e.g., methyl, hydroxyethyl), a substituted or unsub- 
stituted aryl group (e.g., phenyl, toiyl. p-chlorophenyl), a substituted or unsubstituted acyl group (e.g., benzoyl, p-bro- 
mobenzoyl, acetyl), an alkyloxycarbonyl group, an aryloxycarbonyl group, a suHo group (including a sulfonate), a 

30 carboxy group (including a carboxylate), a hydroxy group, an alkoxy group (e.g., methoxy, ethoxy), an aryloxy group, a 
carbonamido group, a sulfonamido group, a sulfamoyl group, a carbamoyl group, a ureido group, a thioureido group, an 
alkylamino group, an aryl amino group, a cyano group, a nitro group, an alkytthio group and an arylthio group. 

R 14 and R 15 each is more preferably an alkyl group having from 1 to 10 carbon atoms. Preferred examples of the 
substituent include a carbamoyl group, an oxycarbonyl group, an acyl group, an aryl group, a sutfo group (including a 

35 sulfonate), a carboxy group (including a carboxylate) and a hydroxy group. 

The unsaturated heterocyclic ring formed by A 3 , A4. A 5 or As together with the quaternized nitrogen atom may have 
a substituent. The substituent may be selected from the substituents described above as the substituent on the alkyl 
group represented by R 14 or R 1 5 . The substituent is preferably an aryl group having from 0 to 10 carbon atoms, an alkyl 
group, a carbamoyl group, an alkylamino group, an arylamino group, an oxycarbonyl group, an alkoxy group, an -aryloxy 

40 group, an alkylthio group, an arylthio group, a hydroxy group, a carbonamido group, a sulfonamido group, a sulfo group 
(including a sulfonate) and a carboxy group (including a carboxylate). 

The counter anion represented by X 3 1- is the same meaning as defined in formula (E) t and the preferred range 
thereof is also the same. 

The compounds of the present invention can be easily synthesized by a generally well known method and Quart. 
45 Rev. . 16, 163 (1962) may be referred to. 

Specific examples of the compound represented by formulae (F) and (Q) are shown below, however, the present 
invention is by no means limited thereto. 
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Formula (H) is described in more detail below. 



2Cl 



© 



CH 
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The nitrogen-containing unsaturated heterocyclic ring containing Z 2 may contain, in addition to the nitrogen atom, 
a carbon atom, a hydrogen atom, an oxygen atom or a sulfur atom, may be condensed by a benzene ring, or may have 
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a substituent Examples of the heterocyclic ring formed include those described as examples of the nitrogen-containing 
unsaturated heterocyclic ring formed by A 3 , A4, A 5 or Aq in formula (F) or (G). The preferred range is also the same and 
a pyridine ring, a quinoline ring and an isoquinoline ring are preferred. 

When the nitrogen containing unsaturated heterocyclic ring containing Z 2 has a substituent, examples of the sub- 
stituent include those described above as examples of the substituent on the nitrogen-containing unsaturated hetero- 
cyclic ring formed by A 3 , A4, A5 or Ae in formula (F) or (G), and the preferred range is also the same. 

R 16 represents a substituted or unsubstituted, linear, branched or cyclic alkyl or aryl group having from 1 to 20 car- 
bon atoms. Examples of the substituent include those described above as examples of the substituent on the alkyl 
group represented by R 14 or R 15 in formula (F), and the preferred range is also the same. 

The counter anion represented by X 3 1- has the same meaning as defined in formula (E) and the preferred range is 
also the same. 

The compound represented by formula (H) of the present invention can be easily synthesized by a generally well 
known method and Quart. Rev.. 16, 163 (1962) may be referred to. 

Specific examples of the compound represented by formula (H) are shown below, however, the present invention 
is by no means limited thereto. 
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The amino compound which is preferably used as a nucleation accelerator in the present invention, includes the 
following compounds. 

Compounds represented by Chemical Formulae 21 . 22 and 3 in JP-A-7-84331 , specifically, compounds described 
at pages 6 to 8; and compounds represented by formula [Na] in JP-A-7-1 04426, specifically, Compounds Na-1 to Na- 
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22 described at pages 1 6 to 20. 

The nucleation accelerator of the present invention may be dissolved before use in an appropriate water-miscibie 
organic solvent such as an alcohol (e.g., methanol, ethanol. propanol, fiuorinated alcohol), a ketone (e.g.. acetone, 
methyl ethyl ketone), dimethytformamide, dimethyl sulfoxide or methyl cellosolve. 

5 Also, the nucleation accelerator of the present invention may be dissolved using an oil such as dibutyl phthalate, 
tricresyl phosphate, glyceryl triacetate or diethyl phthalate, or an auxiliary solvent such as ethyl acetate or cyclohex- 
anone. by a conventionally known emulsion dispersion method, and mechanically processed into an emulsion disper- 
sion before use. Or, the nucleation accelerator powder may be dispersed in water by means of a bail mill, a colloid mill 
or ultrasonic waves according to a method known as a solid dispersion method, and used. 

10 The nucleation accelerator of the present invention may be added to any of silver halide emulsion layers and other 
hydrophilic colloid layers on the silver halide emulsion layer side of a support, however, it is preferably added to a silver 
halide emulsion layer or a hydrophilic colloid layer adjacent thereto. 

The addition amount of the nucleation accelerator of the present invention is preferably from 1 x1 0 -6 to 2x10* 2 mol, 
more preferably from 1xl(r 5 to2xl(r 2 mol, most preferably from 2xl0" 5 to 1x10" 2 mol, per mol of silver halide. 

15 In the ultrahigh contrast system, a redox compound which releases a development inhibitor, may be used. Exam- 
ples of the redox compound which can be used, include the compounds described in JP-A-2-293736, JP-A-2-308239, 
JP-A-1 -154060 and JP-A-1 -205885. The use amount thereof is from 1 x10" 6 to 5x1 0" 2 mol. more preferably from 1 x1 0" 
5 to 1x10" 2 mol, per mol of silver halide. 

The light-sensitive material may contain in the photographic emulsion layer or other hydrophilic colloid layer various 

20 surface active agents as a coating aid or for the purposes of electrification inhibition, improvement of shipper in ess, 
emulsion cfispersion, prevention of adhesion or improvement of photographic characteristics (e.g., development accel- 
eration, high contrast, sensitization). 

Examples thereof include nonionic surface active agents such as saponin (steroid-base), alkylene oxide derivatives 
(e.g., polyethylene glycol, polyethylene glycol/jDOlypropylene glycol condensate, polyethylene glycol alkyl ethers, poly- 
ps ethylene glycol alkylaryl ethers, polyethylene glycol esters, polyethylene glycol sorbitan esters, polyalkylene glycol 
alkyiamines, polyalkylene glycol alkyl amides, polyethylene oxide adducts of silicone), glycidol derivatives (e.g., alkenyl- 
succinic polyglyceride, alkylphenol polyglyceride), fatty acid esters of polyhydric alcohols and alkyl esters of saccha- 
ride; anionic surface active agents containing an acidic group such as a carboxy group, a sulfo group, a phospho group, 
a sulfuric ester group or a phosphoric ester group, such as alkyl carboxylate, alkyl sulfonate, alkyl benzenesuKonate, 

30 alkyl naphthalenesulfbnate, alkylsulfuric esters, alkylphosphoric esters, N-acyl-N-alkyltaurines, sulfosuccinic ethers 
and polyoxy ethylene alkylphosphoric esters; amphoteric surface active agents such as amino acids, aminoalkylsulfbnic 
acids, aminoalkylsuKuric acid esters, aminoalkytphosphoric esters, alkylbetaines and aminoxides; and cationic surface 
active agents such as alkylamine salts, aliphatic and aromatic quaternary ammonium salts, heterocyclic quaternary 
ammonium salts such as pyridinium and imidazolium, aliphatic and heterocyclic ring-containing phosphonium salts, 

35 and aliphatic and heterocyclic ring-containing sutfonium salts. 

Gelatin is advantageously used as a binder in the photographic emulsion or a protective colloid, however, other 
hydrophilic colloid may also be used. Examples thereof include gelatin derivatives, graft polymers of gelatin to other pol- 
ymer, proteins such as albumin and casein, cellulose derivatives such as hydroxyethyl cellulose, carboxymethyl cellu- 
lose and cellulose sulfuric esters, saccharide derivatives such as sodium alginate and starch derivative, and various 

40 synthetic hydrophilic polymer materials such as homopolymers and copolymers of polyvinyl alcohol, polyvinyl alcohol 
partial acetal, poly-N-vinylpyrrolidone, polyacrylic acid, polymethacrylic acid, polyacrylamide, polyvinyl imidazole or pol- 
yvinyl pyrazole. 

The gelatin may be a lime-processed gelatin or an acid-processed gelatin, and a hydroiysate or an enzymolysate 
of gelatin may also be used. 

45 The X-ray light-sensitive material preferably contains in the emulsion layer or other hydrophilic colloid layer an 
organic substance which dissolves out during development processing. When the substance which dissolves out is gel- 
atin, the gelatin is preferably such a type as not to participate in the crosslinking reaction of gelatin by a hardening 
agent and examples thereof include acetylated gelatin and phthalated gelatin. This gelatin preferably has a small 
molecular weight. Effective examples of the polymer material other than the gelatin include hydrophilic polymers such 

so as polyacrylamide described in U.S. Patent 3,271,158. polyvinyl alcohol and polyvinyl pyrrolidone, and saccharides 
such as dextran, saccharose, prulane are also effective. Among these, polyacrylamide and dextran are preferred and 
polyacrylamide is more preferred. This polymer material has an average molecular weight of preferably 20,000 or less, 
more preferably 1 0,000 or less. The effective outflow on processing is from 1 0 to 50%, preferably from 1 5 to 30%, of the 
total weight of organic materials coated other than silver halide grains. 

55 The organic material to be dissolved out on processing may be added to either an emulsion layer or a surface pro- 
tective layer, however, if the total coated weight of the above-described organic material is the same, it is preferably 
incorporated into both a surface protective lay r and an emulsion layer rather than into only an emulsi n lay r, more 
preferably incorporated into only a surface protective layer. In the case of a light-sensitive material comprising multi- 
layer structure emulsion layers, if the coated total amount of the above-described organic material is the same, it is pref- 
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erably added in a larger amount to the emulsion layer closer to the surface protective layer. 

Preferred examples of the antistatic agent include fluorine-containing surface active agents and polymers 
described in JP-A-62-1 09044 and JP-A-62-215272, nonionic surface active agents described in JP-A-60-76742, JP-A- 
60-80846, JP-A-60-80848, JP-A-60-80839, JP-A-60-76741, JP-A-58-208743, JP-A-62-1 72343, JP-A-62-173459 and 

5 JP-A-62-215272. and (nonionic, anionic, cationic and amphoteric) electrically conductive polymers and latexes 
described in JP-A-57-204540 and JP-A-62-215272. Preferred examples of the inorganic antistatic agent include elec- 
trically conductive tin oxide, zinc oxide and complex oxide obtained by doping antimony or the like to these metal oxides, 
described in J P- A-57-1 1 8242. 

As the matting agent, fine particles of an organic compound such as a polymethyl methacrytate homopolymer, a 

io methyl methacrylate/methacrylic acid copolymer or starch as described in U.S. Patents 2,992,101, 2,701,245, 
4,142,894 and 4,396,706, or of an inorganic compound such as silica, titanium dioxide, sulfuric acid and ballium stron- 
tium. The particle size is preferably from 1 .0 to 10 \xm, more preferably from 2 to 5 urn. 

The silver halide photographic light-sensitive material prepared may contain in a photographic layer or other layer 
a dye or colloidal silver for purposes of absorbing light in a specific wavelength region, in other words, for preventing 

75 halation or irradiation or for controlling spectral composition of light entering into the photographic emulsion layer by pro- 
viding a filter layer. In the case of a double emulsion film such as direct medical Roentgen film, a layer for the purpose 
of crossover cut may be provided under an emulsion layer. Examples of the dye used to this effect include an oxonol 
dye having a pyrazolone nucleus or a barbituric acid nucleus, an azo dye, an azomethine dye, an anthraquinone dye, 
an arylidene dye, a styryl dye, a triaryl methane dye, a merocyanine dye and a cyanine dye. The dye is described in 

20 more detail below. 

Examples of the dye include oxonol dyes having a pyrazolone nucleus, a barbituric nucleus or a barbituric acid 
nucleus described in British Patents 506.385. 1.177,429. 1.131,884, 1,338.799, 1.385,371. 1.467,214. 1,438.102 and 
1,553,516. JP-A-48-85130, JP-A^49-1 14420, JP-A-52-1 17123, J P-A-55- 161233, JP-A-59-1 11640, JP-B-39-22069, 
JP-A-43-13168, JP-A-62-273527. U.S. Patents 3,247.127, 3.469.985 and 4,078,933. other oxonol dyes described in 

25 U.S. Patents 2,533,472 and 3,379.533, British Patent 1,278.621, J P-A-1 -134447 and JP-A- 1-1 83652, azo dyes 
described in British Patents 575,691. 680,631. 599,623. 786,907. 907,125 and 1,045,609, US. Patent 4,255,326, JP- 
A-59-211043. azomethine dyes described in JP-A-50-100116. JP-A-54-1 18247. British Patents 2,014,598 and 
750,031 , anthraquinone dyes described in U.S. Patent 2.865,752, arylidene dyes described in U.S. Patents 2,538,009, 
2,688,541 and 2,538,008, British Patents 584,609 and 1,210,252, JP-A-50-40625, JP-A-51-3623, JP-A-51 -10927, JP- 

30 A-54-1 18247, JP-B-48-3286. JP-B-59-37303. and European Patent 280.252, styryl dyes described in JP-B-28-3082, 
JP-B-44-16594 and JP-B-59-28898, triarylmethane dyes described in British Patents 446,538 and 1,335,422, and JP- 
A-59-228250, merocyanine dyes described in British Patents 1,075,653, 1,153,341, 1,284,730, 1,475,228 and 
1 ,542,807, and cyanine dyes described in U.S. Patents 2,843,486 and 3,294,539. JP-A-62-1 23454 and J P-A-1 -291 247. 
These dyes are prevented from diffusion by the method described below. For example, a ballast group is incorpo- 

35 rated into the dye to render the dye non-diffusible. 

Further, a method of letting a hydrophilic polymer having a charge opposite to the anionic dye dissociated be 
present together as a mordant in the layer to localize the dye in a specific layer by the interaction with the dye molecule, 
is disclosed, for example, in U.S. Patents 2,548,564, 4,124,386 and 3.625,694. 

As such a hydrophilic polymer, an anion conversion polymer (i.e., a polymer having a cation group, in which its 

40 anion group is converted) is preferred. Examples of the anion conversion polymer include various known quaternary 
ammonium salt (or phosphonium salt) polymers. The quaternary ammonium salt (or phosphonium salt) polymer is 
broadly known as a mordant polymer or an antistatic agent polymer and examples thereof include water dispersion 
latexes described in JP-A-59-1 66940. U.S. Patent 3,958,995, J P-A-55- 142339, JP-A-54-1 26027, JP-A-54-155835. JP- 
A-53-30328 and JP-A-54-92274; polyvinyl pyridinium salts described in U.S. Patents 2,548,564, 3,148,061 and 

45 3,756,81 4; water-soluble quaternary ammonium salt polymers described in U.S. Patent 3.709,690; and water-insoluble 
quaternary ammonium salt polymers described in U.S. Patent 3,898,088. 

Further, in order to prevent transfer of the dye from a desired layer to other layer or the processing solution to 
adversely affect the photographic properties, a cross-linked aqueous polymer latex obtained by copolymerizing a mon- 
omer having at least two or more (preferably from 2 to 4) ethylenically unsaturated groups, is preferably used. 

so A method for dying a specific layer using a water-insoluble dye solid is disclosed in JP-A-56-12639, JP-A-55- 
155350, JP-A-55-1 55351, JP-A-63-27838. JP-A-63-1 97943, JP-A-2-297543. JP-A-3-167546, JP-A-4-127143, Euro- 
pean Patent 15,601 and International Patent Publication WO88/04794. 

Further, a method for dyeing a specific layer using a metal salt fine particle adsorbed with a dye is disclosed in U.S. 
Patents 2,719,088, 2,496,841 and 2.496,843. and JP-A-60-45237. 

55 The light-sensitive material may contain various compounds so as to prevent fogging or to stabilize photographic 
capabilities, during preparation, storage or photographic processing of the light-sensitive material. More specifically, a 
large number of compounds known as an antifoggarrt or a stabilizer may be added and examples thereof include azoles 
such as benzothiazolium salts, nitroindazoles, chiorobenzimidazoles. bromobenzimidazoles, mercaptotetrazoles, mer- 
captothi azoles, mercaptobenzothiazoles, mercaptothiadiazoles, aminotriazoles, benzothiazoles and nitrobenzotria- 
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zoles; mercaptopyrimidines; mercaptotriazines; thioketo compounds, e.g., oxazolinetrtione; and azaindenes, e.g., 
triazaindenes, tetrazaindenes (in particular, 4-hydroxy-substituted (1,3,3a t 7)tetrazaindenes) and pentazaindenes; ben- 
zenethiosulfonic acid; benzenesulfinic acid; and benzenesulfonic acid amide. Among these, preferred are benzotria- 
zotes (e.g., 5-methylbenzotriazole) and nitroindazoles (e.g., 5-nitroindazole). The compound may also be incorporated 

5 into a processing solution. Further, the light-sensitive material may contain a compound which releases a inhibitor into 
the developer described in JP-A-62-30243, as a stabilizer or for the purpose of preventing black peppers. 

The light-sensitive material may contain a developing agent such as a hydroquinone derivative o a phenidone 
derivative for various purposes, such as a stabilizer or an accelerator. 

The photographic light-sensitive material may contain in the photographic emulsion layer or other hydrophilic colloid 

10 layer an inorganic or organic hardening agent. Examples thereof include chromium salts (e.g.. chromium alum, chro- 
mium acetate), aldehydes (e.g., formaldehyde, glutaraldehyde), N-methylol compounds (e.g., dimethylolurea), dioxane 
derivatives, active vinyl compounds (e.g., 1,3,5-triacryloyl-hexahydro-s-triazine, 1,3-vinylsulfonyl-2-propanol), active 
halogen compounds (e.g., 2,4-dichloro-6-hydroxy-s-triazine) and mucohalogen acids (e.g., mucochloric acid), and 
these may be used either individually or in combination. 

is The photographic light-sensitive material may contain in a photographic emulsion layer or other hydrophilic colloid 
layer, a hydroquinone derivative which releases a development inhibitor (so-called DIR-hydroquinone) in correspond- 
ence with the density of an image at the time of development 

Specific examples thereof include the compounds described in U.S. Patents 3,379,529. 3,620,746, 4,377,634 and 
4,332,878, JP-A-49-129536, JP-A-54-67419, J P-A-56- 153336, J P-A-56- 153342, JP-A-59-278853, JP-A-59-90435, 

20 JP-A-59-90436 and JP-A-59-1 38808. 

The light-sensitive material may contain a water-insoluble or difficultly soluble synthetic polymer dispersion for the 
purpose of achieving dimensional stability. For example, polymers comprising as a monomer component alkyl 
(meth)acrylate, alkoxyacryl (meth)acrylate, glycidyl (meth)acrylate, individually or in combination, or a mixture thereof 
with an acrylic acid or a methacrylic acid may be used. 

25 The photographic light-sensitive material preferably contains in a silver halide emulsion layer or other layer a com- 
pound having an acid radical. Examples of the compound having an acid radical include organic acids such as salicylic 
acid, acetic acid and ascorbic acid, and homopolymers and copolymers having a repeating unit of an acid monomer 
such as acrylic acid, maleic acid or phthalic acid. These compounds are described in JP-A-61 -223834, JP-A-61- 
228437, JP-A-62-25745 and JP-A-62-55642. Among these compounds, more preferred are, as a low molecular com- 

30 pound, an ascorbic acid, and as a high molecular compound, a water dispersing latex of a copolymer comprising an 
acid monomer such as acrylic acid and a cross-linking monomer having two or more unsaturated groups, such as divi- 
nylbenzene. 

The thus produced silver halide emulsion is coated on a support such as cellulose acetate film or polyethylene 
terephthalate film, by a dip coating method, an air knife coating method, a bead coating method, an extrusion doctor 

35 coating method or a double-side coating method, and then dried. 

Examples of the support for use in the light-sensitive material include paper laminated with a-olefin polymer (e.g.. 
polyethylene, polypropylene, ethylene/butene copolymer) or the like, a flexible support made of synthetic paper and a 
metal. Among these, polyethylene terephthalate is preferred. The subbing layer which can be used in the present inven- 
tion, include a subbing processed layer of an organic solvent including polyhydroxybenzenes described in JP-A-49- 

40 3972, and an aqueous latex subbing processed layer described in JP-A-49-1 1 1 18 and JP-A-52-10491. The subbing 
layer may be usually subjected to chemical or physical surface treatment. Examples of the treatment include surface 
activation treatments such as treatment with chemicals, mechanical treatment and corona discharge treatment. 

In the present invention, a color light-sensitive material can also be used. In this case, various color couplers may 
be used. The term "color coupler" as used herein means a compound capable of forming a dye upon coupling reaction 

45 with an oxidation product of an aromatic primary amine developing agent. Typical examples of useful color couplers 
include naphthol- and phenol-base compounds, pyrazolone- and pyrazoloazole-base compounds, and open chain or 
heterocyclic ketomethylene compounds. Specific examples of the cyan, magenta and yellow couplers which can be 
used in the present invention are described in the patents cited in Research Disclosure (RD). 17643, Hem Vll-D 
(December 1978) and ibid, 18717 (November 1979). 

so Various additives for use in the light-sensitive material of the present invention are not particularly limited and, for 
example, those described below may be preferably used: 

polyhydroxybenzene compounds described in JP-A-3-39948. from page 10, right lower column, line 1 1 to page 12, 
left lower column, line 5. specifically. Compounds (lll)-1 to (lli-25); 
55 compounds having substantially no absorption maximum in the visible region, represented by formula (I) of JP-A- 
1-118832, specifically. Compounds 1-1 to I-26; 

antifoggants described in JP-A-2-1 03536. from pag 1 7, right lower column, line 1 9 to page 1 8, right upper column, 
line 4; 

polymer latexes described in JP-A-2-1 03536. page 18, left lower column, lines 12 to 20; 
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matting agents, slipping agents and plasticizers described in JP-A-2-103536, page 19, from left upper column, line 
15 to right upper column, line 15; 

hardening agents described in JP-A-2-103536, page 18, right upper column, lines 5 to 17; 

compounds having an acid radical described in JP-A-2-1 03539, from page 18, right lower column line 6 to page 19, 

left upper column, line 1 ; 

electrically conductive materials described in JP-A-2-1 8542, from page 2, left lower column, line 13 to page 3. right 
upper column, line 7, specifically, metal oxides described at page 2, right lower column, lines 2 to 10, and Electri- 
cally Conductive Polymer Compounds P-1 to P-7; 

water-soluble dyes described in JP-A-1 -103536, page 1 7, from right lower column, line 1 to right upper column, line 
18; 

solid disperse dyes described in JP-A-2-294638 and JP-A-5-1 1382; 

surface active agents described in JP-A-2-1 2236, page 9. from right upper column, line 7 to right lower column, line 
3; PEG-base surface active agents described in JP-A-2-103536, page 18, left lower column, lines 4 to 7; fluorine- 
containing surface active agents described in JP-A-3-39948, from page 12, left lower column, line 6 to page 13, 
right lower column, line 5. specifically, Compounds VI-1 to VI-15; 

redox compounds capable of releasing a development inhibitor when oxidized described in JP-A-5-274816, prefer- 
ably redox compounds represented by formulae (R-1), (R-2) and (R-3), specifically, Compounds R-1 to R-68; and 
binders described in JP-A-2-1 8542, page 3, right lower column, lines 1 to 20. 

Examples of the support which can be used in practicing the present invention, include baryta paper, polyethylene- 
coated paper, polypropylene synthetic paper, glass sheet, cellulose acetate, cellulose nitrate and polyester film such as 
polyethylene terephthalate. These supports are appropriately selected according to the use purpose of the silver halide 
photographic light-sensitive material. 

The present invention is described in greater detail below with reference to the following Examples, but the inven- 
tion should not be construed as being limited thereto. 

Examples using a light-sensitive material for graphic art are described below. 

1 . Preparation of Silver Halide Light-Sensitive Material for Evaluation of Capabilities: 
Light-Sensitive Material 1 (for Ar laser exposure): 
(Preparation of Silver Halide Emulsion) 



A silver nitrate aqueous solution and an aqueous halogen salt solution containing potassium bromide, sodium chlo- 
ride, K3lrCl 6 corresponding to 3.5x1 0" 7 mol/mol-Ag and K 2 Rh(H 2 0)CI 5 corresponding to 2.0x1 0" 7 mol/mol-Ag were 
added to an aqueous gelatin solution containing sodium chloride and 1,3-dimethyl-2-imidazolidinethione, while stirring 
by a double jet method to prepare silver chlorobromide grains having an average grain size of 0.25 um and a silver chlo- 
ride content of 70 mor%. 

Thereafter, the grains were washed with water by flocculation in a usual manner, 40 g/moi-Ag of gelatin was added 
thereto, then 7 mg/mol-Ag of sodium benzenethiosulfonate and 2 mg/mol-Ag of benzenesulfinic acid were further 
added, and the pH and the pAg were adjusted to 6.0 and 7.5, respectively. Thereto, 1 mg/mol-Ag of Selenium Sensitizer 
(Se-1), 1 mg/mol-Ag of sodium thiosulfate and 4 mg/mol-AI of chloroauric acid were added to perform chemical sensi- 
tization so as to give an optimal sensitivity at 60°C. Then, 150 mg of 4-hydroxy-6-methyl-1,3,3a,7-tetraazaindene as a 
stabilizer and 100 mg of proxel as an antiseptic were added. The grains obtained were silver chlorobromide cubic grains 
having an average grain size of 0.25 and a silver chloride content of 70 mol% (coefficient of variation: 10%). 

Additive for Light-Sensitive Material 1 : 



(Emulsion A) 



Selenium Sensitizer (Se-1) 




EP 0 793 140 A1 

(Preparation of Coated Sample) 

On a polyethylene terephthalate flm (150 jim) having an undercoat layer (0.5 ^m) comprising a vinylidene chloride 
copolymer, UL, EM, ML and PC layers were coated to prepare a sample having a layer structure of UL, EM, ML and PC 
5 from the support side. 

The preparation method and the coated amount of each layer are shown below. Each coating solution was adjusted 
to have an appropriate viscosity by sodium polystyrenesutfonate before coating. 

(UL Layer) 

10 

Water was added to gelatin and dissolved at 40°C, then Compound (W) was added thereto to have a coverage of 
15 mg/m 2 , further a latex copolymer (butyl acrylate : acrylic acid : 2-acetoacetoxyethyl methacrytate = 80:4:16 (by 
weight)) in an amount of 70 wt% based on gelatin and Compound (B) in an amount of 3.0 wt% based on gelatin were 
added, and the resulting solution was coated to have a gelatin coverage of 0.3 g/m 2 . 

15 

(EM Layer) 

Emulsion A prepared above was dissolved at 40°C, then 4.5x10" 4 moi/moi-Ag of Sensitizing Dye (S-1), 1.5x10* 4 
mol/mol-Ag of Sensitizing Dye (S-2), 4.5x10^ mol/mol-Ag of KBr, 9.0X10 -4 mol/mol-Ag of Compound (A), 3.2x10' 4 
20 mol/mol-Ag of Compound (C), 7.0x1 o -4 mol/mol-Ag of Compound (D), 7.0x1 0" 3 mol/mol-Ag of acetic acid, 9.7x1 0 -3 
mol/mol-Ag of hydroquinone, 1.4x10" 4 mol/mol-Ag of Hydrazine Compound D-2b, 2.6x10" 4 mol/mol-Ag of Nucleation 
Accelerator E-12, 15 wt% on a gelatin basis of polyethyl acrylate latex, 15 wt% on a gelatin basis of latex copolymer 
(butyl acrylate : acrylic acid : 2-acetoxyethyl methacrylate = 80:4:16) and 4 wt% on a gelatin basis of Compound (B) 
were added thereto, and the resulting solution was coated to have an Ag coverage of 3.2 g/m 2 . 

25 

(ML Layer) 

To a gelatin solution, 7 mg/m 2 of Compound (E), 1 5 wt% on a gelatin basis of polyethyl acrylate and 3.5 wt% on a 
gelatin basis of Compound (B) were added and the resulting solution was coated to have a gelatin coverage of 0.5 g/m 2 . 

30 

(PC Layer) 

To a gelatin solution, 40 mg/m 2 of an amorphous Si0 2 matting agent having an average particle size of 3.5 \im, 20 
mg/m 2 of silicone oil, 5 mg/m 2 of Compound (F) as a coating aid, 25 mg/m 2 of sodium dodecylbenzenesulfonate and 
35 20 mg/m 2 of Compound (G) were added, and the resulting solution was coated. The gelatin coverage was 0.3 g/m 2 . 
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Sensitizing Dye (S-l) Sensitizing Dye (S-2) 

| (ffli)iNHCOCHi C 2 Hs 
(CH 2 )<S0 3 K 

Compound (w) Compound (A) 

C.Hi 7 CH=CH -tCHth- CIJ -eCH 2 hr S0 3 Na Cn)C, 2 H 2 s -@>— S0 3 Na 



CH 3 



Compound ( B ) 

A 3:1 mixture of n=2 and n=3 : 
CH 2 =CHS0 2 CH 2 CONH , 



(CH 2 ) n 
CH 2 =CHS0 2 CH 2 CONH ' 



Compound (C) Compound (D) Compound (E) 

N=N N(C 2 H») 2 HO**^^ 

Compound (F) Compound (G) 

C 8 F 17 S0 2 NCH 2 COOK 

J OH 

c 3«7 (n)C 9 H, t-<^>-0 ^CH 2 CHCH 2 0>*H 



A back layer and a back protective layer each having the following formulation were coated. 
(Formulation of Back Layer) 



Gelatin 


3g/m 2 


Latex: polyethyl acrylate 


2g/m 2 
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Sodium p-dodecylbenzenesulfonate 40 mg/rn 2 

Compound (B) 110 mg/rrt 2 

Sn0 2 /Sb (weight ratio: 90/10, average particle size: 0.20 jim) 200 mg/m 2 



Dye: Mixture of Dye (a), Dye (b) and Dye (c) 



Dye (a) 


70 mg/m 2 


Dye(b) 


100 mg/m 2 


Dye (c) 


50 mg/m 2 
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10 



is 



Dye ( a ) 



Dye (b) 



CH, 



-jj— 9 =CH 



CHi 



p 

S0,K 

H s C 2 00C-C C =CH-CH=CH-C C -COOCsHi 



N C=0 



HO-C^ .N 



20 



O 
S0 3 K 



O 

S0 3 K 



29 



30 



35 



40 



Dye (c) 



(Back Protective Layer) 



HOOC-C C =CH-CH=CH-CH=CH-C C -COOH 

D L " I' 

K ,C=0 HO-C ,N • 



o 



SO,K 



S0 3 K 



45 



so 



Gelatin 

Polymethyl methacryiate fine particles (average particle size: 4.5 urn) 
Sodium dihexyl-a-sulfosuccinate 
Sodium p-dodecylbenzenesuKonate 
Sodium acetate 



0.8 mg/m 2 
30 mg/m 2 
15 mg/m 2 
15 mg/m 2 
40 mg/m 2 



(Preparation of Exposed Sample for Evaluation of Photographic Capabilities) 

55 

Exposure was performed to xenon flash light through an interference filter having a peak at 488 nm and a 
wedge for a light emission time of 10" 6 s cond. 
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Evaluation of Photographic Capabilities) 

1. St .5 (Sensitivity) 

s The sensitivity is shown by a relative value to -log(reciprocal of an exposure amount necessary for giving OD (opti- 

cal density) of 1 .5). The larger the value, the higher the sensitivity. 

2. y (gradation) 

w r ° optical density (3.0 - 0.3 ) + AlogE 

wherein AlogE is a difference between an exposure amount necessary for giving OD of 3.0 (logE3.0) and an exposure 
amount necessary for giving OD of 0.3 (logE0.3). 

15 3. D0510(Dm) 

The Dm is shown by the density value obtained when an exposure amount necessary for giving a density of 0.5 
was added by 1 .0 exposure amount in logE. 

20 Liorrt-Sensitive Material 2 ffor He/Ne. LP laser exposure): 

(Preparation of Silver Halide Emulsion) 

(Emulsion B) 

25 

To Solution 1 shown below kept at 38°C and having a pH of 4.5, Solution 2 and Solution 3 were simultaneously 
added while stirring over 24 hours to form grains having a size of 0.18 \im. Subsequently, Solution 4 and Solution 5 
shown below were added over 8 minutes and then 0.15 g of potassium iodide was added to complete grain formation. 

Thereafter, the grains were washed with water by f locculation in a usual manner, 40 g/mol-Ag of gelatin was added, 
30 the pH and the pAg were adjusted to 5.2 and 7.5. respectively, and thereto 4 mg/mol-Ag of sodium thiosulfate. 2 
mg/mol-Ag of N,N-dimethylselenourea, 10 mg of chloroauric acid, 4 mg/mol-Ag of sodium benzenethiosulfonate and 1 
mg/mol-Ag of benzenesuff inic acid were added to perform chemical sensitization so as to have an optimal sensitivity at 
55°C. 

Further, 50 mg of 4-hydroxy-6-methyl-1 ,3,3a,7-tetraazaindene as a stabilizer and phenoxy ethanol as an antiseptic 
35 in an amount of giving a coverage of 100 ppm were added. The grains obtained finally were silver iodochlorobromide 
cubic grains having a silver chloride content of 70 mol% and an average grain size of 0.20 jim (coefficient of variation: 
9%). 

Solution 1 





Water 


1.0/ 


45 


Gelatin 


20 g 




Sodium chloride 


2g 




1 ,3-Dimethylimidazolidine-2-thione 


20 mg 


50 


Sodium benzenethiosutfonate 


3 mg 



55 
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Water 


600 ml 


Silver nitrate 


150 g 



10 

Solution 3 

15 



Water 


600 ml 


Sodium chloride 


45g 


Potassium bromide 


21 g 


K 3 KrCI 6 (0.001% aq. soln.) 


15 ml 


(NH 4 ) 3 RhBr 6 (0.001% aq. soln.) 


1.5 ml 



25 

Solution 4 

30 



Water 


200 ml 


Silver nitrate 


50g 



SQlutipn 5 

40 



Water 


200 ml 


Sodium chloride 


15 g 


Potassium bromide 


7g 


K4Fe(CN) 6 


30 mg 



50 

(Preparation of Coated Sample) 

55 This sample was prepared in the same manner as the sample for Ar laser except for changing the EM layer of the 
sample for Ar laser exposure as follows. 
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(EM Layer) 

Emulsion B was dissolved together with gelatin at 40°C, then thereto 3.6x1 0' 3 mol/mol-Ag of KBr, 7.6x1 0" 4 
mol/mol-Ag of 4-hydroxy-6-methyl-1 f 3,3a,7-tetraazaindene, 2.5X10" 4 mol/mol-Ag of Sensitizing Dye (S-3) or3.3x10* 5 
mol/mol-Ag of Sensitizing Dye (S-4), 2.0x1 0" 4 mol/mol-Ag of Hydrazine Compound D-2b, 5.7X10" 4 mol/mol-Ag of 
Nucleation Accelerator E-12, 2.5X10* 4 mol/mol-Ag of Compound (H), 5.0xl(r 4 mol/mol-Ag of Compound (C), 1.6x10" 3 
mol/mol-Ag of Compound (D), 15 wt% on a gelatin basis of colloidal silica, 1 5 wt% on a gelatin basis of polyethyl acr- 
ylate latex, 20 wt% on a gelatin basis of a latex copolymer (butyl acrylate : acrylic acid : 2-acetoacetoxyethyl methacr- 
ylate = 80:4:16) and 4 wt% on a gelatin basis of Compound (B) were added, and the resulting solution was coated to 
have an Ag coverage of 3.5 g/m 2 . Compounds (B), (C) and (D) were the same as used in Light-Sensitive Material 1 . 

Additives for Light-Sensitive Material 2: 



Sensitizing Dye (S-3) 

CHs 

CO 0 "- 5 "-' - cH =p>=s 

I o^\n/ 

(CH 2 ) 2 S0 3 Na I 

CHiCOONa 



Sensitizing Dye (S-4) 




I 

C 2 H 5 

Compound (H) 



CH,C0NH -^-CH 2 CH 2 C00(CH2)400CCH,CH,-N^)-NHC0CH3 • 2Br" 



(Preparation of Exposed sample for Evaluation of Photographic Capabilities) 

Exposure was performed to a xenon flash light through an interference filter having a peak at 633 nm or 670 nm 
and a step wedge for a light emission time of 10* 6 second. 

(Evaluation of Photographic Capabilities) 

The photographic capabilities were evaluated by y and D0510 in the same manner as in the light-sensitive material 
for Ar laser. 
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Uqht-Sensitive Material 3 (for camera worlO: 
(Preparation of Silver Halide Emulsion) 
5 (Emulsion C) 

To an aqueous 2% gelatin solution containing sodium chloride (0.3%), 1 ,3-dimethyI-2-imidazolidinethione (0.002%) 
and citric acid (0.05%), 250 ml of an aqueous silver nitrate solution having dissolved therein 64 g of silver nitrate and 
250 ml of an aqueous halogen salt solution containing K 3 lrCI 6 corresponding to 2.0x1 0' 7 mol per moi of silver in the 

10 finished emulsion and K 2 Rh(H 2 0)CI 5 corresponding to 1 .OxtO" 7 mol per mol of silver in the finished emulsion and hav- 
ing dissolved therein 20 g of potassium bromide and 14 g of sodium chloride, were added while stirring at 38°C over 12 
minutes by a double jet method to perform nucleation formation, thereby obtaining silver chlorobromide grains having 
an average grain size of 0.16 um and a silver chloride content of 55 mol%. Subsequently, 300 ml of an aqueous stiver 
nitrate solution having dissolved therein 106 g of silver nitrate and 300 ml of an aqueous halogen salt solution having 

is dissolved therein 28 g of potassium bromide and 26 g of sodium chloride were added by a double jet method over 12 
minutes to perform grain formation. 

Thereafter, 1 .0x1 0" 3 mol/mol-Ag of Kl was added to perform conversion and the grains were washed with water by 
floccuiation in a usual manner. Then, 40 g/mol-Ag of gelatin was added, the pH and the pAg were adjusted to 6.0 and 
7.5, respectively, and 3 mg/mol-Ag of sodium benzenethiosulfonate, 1 mg/mol-Ag of benzenesulf inic acid, 2 mg/mol-Ag 

20 of sodium thiosulfate, 2 mg/mol-Ag of Selenium Sensitizer (Se-2) and 8 mg/mol-Ag of chloroauric acid were added to 
perform chemical sensitization under heating at 60°C for 70 minutes. Thereafter, 150 mg of 4-hydroxy-6-methyl- 
1 ,3,3a,7-tetraazaindene as a stabilizer and 100 mg of proxel as an antiseptic were added, 400 mg of Sensitizing Dye 
(S-5) was added and after 10 minutes, the temperature was lowered. The grains obtained were silver iodochlorobro- 
mide cubic grains having an average grain size of 0.22 jim and a silver chloride content of 60 mot% (coefficient of var- 

25 iation: 10%). 

Additive for Light-Sensitive Material 3: 



30 



35 



40 



45 



Selenium Sensitizer (Se-2) 

D-j-O 

Se 

Sensitizing Dye (S-5) 



I I 
(GHi)»S0,Na ~ (CH 2 ),S0 3 - 



<Preparation of Coated Sample > 

On a polyethylene terephthalate film having on both surfaces thereof a moisture-proof undercoat containing vinyli- 
dene chloride, coating solutions were coated in the order of EM (silver amount: 2.7 g/m 2 , gelatin: 1.3 g/m 2 ), PCU (gel- 
atin: 0.5 g/m 2 ) and PCO (gelatin: 0.4 g/m 2 ) from the support side. The sample obtained had a layer surface pH of 5.8 
on the emulsion surface. 

(EM) 

The coating solution for the emulsion layer was prepared by dissolving Emulsion C, adding th reto 2x1 0" 4 mol/mol- 
Ag of a short wave cyanine dye shown below by structural formula (a), 5x1 0" 3 mol of potassium bromide, 2x10' 4 mol- 



124 



EP 0 793 140 A1 



md-Ag of 1-phenyl-5-mercaptotetrazole, 2x1 0' 4 mol/mol-Ag of a mercapto compound shown below by structural for- 
mula (b), 3x10* 4 mol/mol-Ag of a trlazine compound shown below by structural formula (c), 3x10' 4 mol/mol-Ag of Hydra- 
zine Compound D-1b and 4.4X10" 4 mol/mol-Ag of Compound E-12 as a nucleation accelerator, and further adding 
thereto hydroquinone. sodium p-dodecylbenzenesulfonate, colloidal silica (Sncwtex C produced by Nissan Chemical 
KK), a polyethyl acrylate dispersion and 1 ,2-bis(vinylsulfonylacetamide)ethane to give a coated amount of 1 00 mg/m 2 , 
10 mg/m 2 , 150 mg/m 2 , 500 mg/m 2 and 80 mg/m 2 respectively. The coating solution was adjusted to have a pH of 5.6. 

(PCU) 

The coating solution was prepared by adding to an aqueous gelatin solution containing proxel as an antiseptic, 
Compound (d), Compound (e) and a polyethyl acrylate dispersion to give a coated amount of 10 mg/m 2 , 100 mg/m 2 
and 300 mg/m 2 respectively. 

(PCO) 

The coating solution was prepared by adding to a gelatin solution containing proxel as an antiseptic, Compound 
(d), Compound (e), a polyethyl acrylate dispersion to give a coated amount of 10 mg/m 2 , 100 mg/m 2 and 300 mg/m 2 , 
respectively and further adding thereto an amorphous Si0 2 matting agent having an average grain size of about 3.5 
um, colloidal silica (Snowtex C produced by Nissan Chemical KK), liquid paraffin, fluorine surface active agent shown 
below by structural formula (f) and sodium p-dodecylbenzenesulfonate to give a coated amount of 50 mg/m 2 , 100 
mg/m 2 , 30 mg/m 2 , 5 mg/m 2 and 30 mg/m 2 respectively. 




OCHa 



SOaU •N(C t Hi)> S0 3 © 




A back layer having the following formulation was coated. 
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Gelatin I 1.5 g/m 2 



Surface active agent: 



Sodium p-dodecylbenzenesuHonate 30 mg/m 2 



Gelatin hardening agent: 



1 ,2-bis(vinylsuffonylacetamido)-ethane I 1 00 mg/m 2 



Dye: Mixture of the following Dyes (g), (h), (i) and ffl 



Dye (g) 


50 mg/m 2 


Dye (h) 


100 mg/m 2 


Dye (i) 


30 mg/m 2 


Dye© 


50 mg/m 2 


Proxel 


1 mg/m 2 
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Dyes added to the back layer of Light-Sensitive Material 3: 
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5 



Gelatin 



1.5 g/m 2 
20 mg/m 2 
15 mg/m 2 
15 mg/m 2 
50 mg/m 2 

1 mg/m 2 



TO 



Polymethyl methacrylate fine particles (average particle size: 2.5 pm) 
Sodium p-dodecylbenzenesuffonate 
Sodium dihexyl-a-sulfosuccinate 
Sodium acetate 



Proxel 



15 



(Preparation of Exposed Sample for Evaluation of Photographic Capabilities) 

20 Exposure was performed using a tungsten sensitometer through a filter having a color temperature of 3200° K and 
a step wedge. 

(Evaluation of Photographic Capabilities) 

25 The photographic capabilities were evaluated by y and D051 0 in the same manner as in the light-sensitive material 
for Ar laser. 

IJqht-Sensitive Material 4 (for dot-to-dot wnrkv 
30 (Preparation of Silver Halide Emulsion ) 
(Emulsion D) 

To an aqueous 1 .5% gelatin solution kept at 30°C, containing sodium chloride, 3x10" 5 mol/mol-Ag of sodium ben- 
35 zenesutfonate and 5x1 0* 3 mol/mol-Ag of 4-hydroxy-6-methyl-1 ,3,3a,7-tetraazaindene and having a pH of 2.0. an aque- 
ous silver nitrate solution and an aqueous sodium chloride solution containing 4.0x1 0' 5 mol/mol-Ag of K 2 Ru(NO)CI 5 
were added by a double jet method at a potential of 95 mV over 3 minutes and 30 seconds to consume a half of the 
silver amount of the final grain, thereby preparing core grains having a size of 0.10 pm. 

Thereafter, an aqueous silver nitrate solution and an aqueous sodium chloride solution containing 4.0x1 0" 5 
40 mol/mol-Ag of K 2 Ru(NO)CI 5 were added in the same manner as above over 7 minutes to prepare silver chloride grains 
having an average grain size of 0. 1 3 pm (coefficient of variation: 1 3%). 

The grains were washed with water by aflocculation method well known in the art to remove soluble salts, then gel- 
atin was added, 60 mg/mol-Ag of proxel as an antiseptic was added, the pH and the pAg were adjusted to 5.7 and 7.5, 
respectively, and further 2xl0" 5 mol/mol-Ag of sodium thiosulfate, 1 x10' 5 mol/mol-Ag of selenium Sensitizer (Se-2) and 
45 4x1 0" 5 moi/mol-Ag of chloroauric acid were added to perform chemical sensitization under heating at 65°C for 60 min- 
utes. Thereafter, 1x10" 3 mol/mol-Ag of 4-hydroxy-6-methyl-1 > 3,3a.7-tetraazaindene as a stabilizer was added. The 
grains obtained finally had a pH of 5.7. a pAg of 7.5 and an Ru content of 4x10* 5 mol/mol-Ag. 

(Preparation of Coated Sample) 

50 

(Support and Undercoat Layer) 

A first undercoat layer and a second undercoat layer each having the following composition were coated on both 
surfaces of a biaxially stretched polyethylene terephthalate support (thickness: 100 pm). 



55 
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(Undercoat First Layer) 



10 



15 



Core-shell type vinylidene chloride copolymer (1) 

2,4-Dichioro-6-hydroxy-s-triazine 

Polystyrene fine particle (average particle size: 3 urn) 

Compound O 

Colloidal silica (Snowtex ZL, produced by Nissan Chemical KK, particle size: 70 to 100 »m) 
Water to make 




Further, the resulting coating solution was adjusted to have a pH of 6 by adding 10 wt% of KOH and coated at a 
drying temperature of 1 80°C for 2 minutes to give a dry thickness of 0.9 urn. 

20 (Undercoat Second Layer) 



25 



30 



35 



Gelatin 


1 9 


Methyl cellulose 


0.05 g 


Compound P 


0.02 g 


Cl2^250(CH2CH20)-joH 


0.03 g 


Compound A 


3.5x1 0" 3 g 


Acetic acid 


0.2 g 


Water to make 


100 g 



40 



The resulting coating solution was coated at a drying temperature of 1 70°C within 2 minutes to give a dry thickness 
of 0.1 pm, thus, a support having an undercoat layer was prepared. 

Additives in Undercoat Layer of Light-Sensitive Material 4: 

Core-shell-type vinylidene chloride copolymer (1) 



45 



50 



55 



CI 
I 

-(CH,C->nr 
Cl 



VDC 



CH, H 

I " I 

-^CH,C-h— (CH,C-h- 



C=0 
I 

OCHi 
MMA 



C=0 
I 

0CH s 
MA 



H 
I 



H 



-*ChVC-*T- 
I 

CN 



AN 



-ecHj-c-h- 

C=0 



OH 



AA 
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Core: VDC/MMA/MA (80 wt%) 

Shell: VDC/AN/AA (20 wt%) 

Average grain size: 70 nm 



Compound O 



CH,-0 -(^-CH-CHi-O-CHt-CH-CHa-O),-^, 

CH . OH 0 CH ^ 

I > I i 

CH 2 / CH2-CH-CH2 CH,/ 



Compound P 



HO[CO(CH 2 ) 4 CONH(CH 2 ) 2 N(CH 2 ) 2 NH]H-HCl 

CH 2 
I 

CHOH 
I 

CH 2 C1 



Compound A 



The EM, PC and OC layers were simultaneously coated on the support prepared above to superpose one on 
another in this order from the support side. The preparation method and the coated amount of each layer are shown 
below. 

(EM) 

The following compounds were added to Emulsion D and a silver halide emulsion layer was coated on the support 
having an undercoat layer prepared above to have a gelatin coated amount of 0.9 g/m 2 and a coated silver amount of 
2.7 g/m 2 . 
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i -^nenyi-o-mercapioietrazoie 


1 mg/m 2 


i>i-uieyi-iN-rnetnyitaurin soaium sail 


1 n rrvi/rvv 


Compound B 


10 mg/m 2 


Compound C 


8 mg/m 2 


Compound D 


15 mg/m 2 


n-Butyl acry!ate/2-acetoacetoxyethyl methacrylate/acryfic acid copolymer (89/8/3) 


760 mg/m 2 


Compound E (hardening agent) 


105 mg/m 2 


Sodium polystyrenesutfonate 


57 mg/m 2 


Hydrazine Compound D-10e 


3x1 0 -5 mol/m 2 


Nucleation Accelerator F-14 


3x1 0" 5 mol/m 2 



(PC) 

The following compounds were added to an aqueous gelatin solution and coated to give a gelatin coated amount 
of 0.6 g/m 2 . 



Gelatin (Ca** content: 2,700 ppm) 


0.6 g/m 2 


Sodium p-dodecylbenzenesulfonate 


10 mg/m 2 


Sodium polystyrenesulfonate 


6 mg/m 2 


Compound A 


1 mg/m 2 


Compound F 


14 mg/m 2 


n- Butyl acrylate/2 -acetoacetoxy ethyl methacrylate/acrylic acid copolymer (89/8/3) 


250 mg/m 2 



(OC) 

The following compounds were added to an aqueous gelatin solution and coated to give a gelatin coated amount 
of 0.45 g/m 2 . 
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Gelatin fCa ++ content* 2 700 nnrrrt 


0 45 n/m 2 


Amnmhni iq silica mnttinn onpftt ( nvprono nartiHp rita* *^ ^ nm nnro Hia motor* A ciirfaco aroa* 

700m 2 /g) 


AO mo fm 2 

11 1^/1 II 


Amorphous silica matting agent (average particle size: 2.5 -am, pore diameter: 170 A, surface area: 
300 m 2 /g) 


10 mg/m 2 


N-PerfluorooctanesuKonyi-N-propylglycine potassium 


5 mg/m 2 


Sodium p-dodecylbenzenesurfonate 


30 mg/m 2 


Compound A 


1 mg/m 2 


Liquid paraffin 


40 mg/m 2 


Solid Disperse Dye G 1 


30 mg/m 2 


Solid Disperse Dye G2 


150 mg/m 2 


Sodium polystyrenesulfonate 


4 mg/m 2 
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Additives for EM surface of Light-Sensitive Material 4: 



Compound A 



Compound B 



CO 



nCi»H 2 »0v Vv ^0 
nCuHisO^ N ^0(CH,),0S0«Na 



Compound C 



SH 



N =N S0,Na 



Compound E 



Compound D 



conh/Vn 



C1H5 

/ 



C*H S 



CH 2 =CHS0 2 CH 2 CONH 1 

(CH 2 ) 2 
CH 2 =CHS0 2 CH 2 CONH ' 



Compound F 
OH 



HO 




CH=N-0H 



o 



Solid Disperse Dye Gj 



H 



H 



Solid Disperse Dye G 2 
C00H C00H 




Then, on the opposite surface of the support, the following electrically conductive layer and backing layer (BC) were 
simultaneously coated. 

(Electrically Conductive Layer) 

The following compounds were added to an aqueous gelatin solution and coated to give a gelatin coated amount 
of 0.06 g/m 2 . 
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SnCVSb (9/1 by weight, average particle size: 0.25 ^m) 


186 


mg/m 2 


Gelatin (Ca ++ content: 3,000 ppm) 


60 


mg/m 2 


Sodium p-dodecylbenzenesu!fonate 


13 


mg/m 2 


Sodium dihexyl-a-sulfosuccinate 


12 


mg/m 2 


Sodium polystyrenesulfonate 


10 


mg/m 2 


Compound A 


1 


mg/m 2 



(BC) 

The following compounds were added to an aqueous gelatin solution and coated to give a gelatin coated amount 
of 1.94g/m?. 



Gelatin (Ca^ content: 30 ppm) 


1.94 g/m 2 


Polymethyl methacrylate fine particle (average particle size: 3.4 >im) 


15 mg/m 2 


Compound J 


140 mg/m 2 


Compound K 


1 40 mg/m 2 


Compound L 


30 mg/m 2 


Compound M 


40 mg/m 2 


Sodium p-dodecylbenzenesutfonate 


7 mg/m 2 


Sodium dihexyl-a-sulfosuccinate 


29 mg/m 2 


Compound N 


5 mg/m 2 


N-Perfluorooctanesulfonyl-N-propylglycine potassium 


5 mg/m 2 


Sodium sulfate 


150 mg/m 2 


Sodium acetate 


40 mg/m 2 


Compound E (hardening agent) j 


105 mg/m 2 
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Additives for BC surface of Light-Sensitive Material 4 



Compound J 



Conoco 

CH,/ X CH, 



0 



SO s Na 
CH 3 



Compound K 



Compound I> 



H 3 C-C C =CH 

II I 
N C=0 




N(CH,)i 



o 



S0,K 



HOOC 




CH-CH=CH-CH=CH 



HO 




COOH 



SO,K 



V 

SO,K 



Compound M 



H,C,OOC 



CH-CH=Cft\ 




.COOCH. 



SO,K 



SO,K 



Compound N C 8 Fi7S0 3 Li 



(Preparation of Exposed Sample for Evaluation of Photographic Capabilities) 

The thus obtained sample was exposed through a step wedge using a bright room printer P-627FM manufactured 
by Dainippon Screen Mfg. Co.. Lid. 
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(Evaluation of Photographic Capabilities) 

The photographic capabilities were evaluated by y and D0510 in the same manner as in the light-sensitive material 
for Ar laser. 

5 The developer and the fixing solution used in the present invention each had the following formulation. 

Developer 1 

10 



Water 


700 ml 


Sodium hydroxide 


2.5 g 


Diethylenetriaminepentaacetic acid 


4.0 g 


Sodium carbonate monohydrate 


54.0 g 


Sodium sulfite 


5.0 g 


Sodium erythorbate 


40.0 g 


*Monol 


75 g 


Potassium bromide 


2.0 g 


Compound (X) 


j 0.075 g 


Diethylene glycol 


25.0 g 


Compound (Y) 


0.72 g 


Acetic acid (90%) 


10 ml 


pH (adjusted by NaOH or acetic acid) 


9.7 


Water (H 2 0) to mate 


1 / 



*Monol: N-methyhp-aminophenol • 1/2 sulfate 



35 



40 



45 



50 



55 
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Additives for Developer A 



Compound ( X ) 



w HS^S^SH 

Compound Y 



15 



20 



HOOC - CH 2 — CH - S - S - CH — CH 2 — COOH 



(Formulation of Fixing Solution) 
25 Fixing Solution A 



Ammonium thiosulfate 


359.1 g 


Disodium ethylenediaminetetraacetate dihydrate 


0.09 g 


Sodium thiosulfate penta hydrate 


32.8 g 


Sodium sulfite 


75.0 g 


Sodium hydroxide 


37.2 g 


Glacial acetic acid 


87.3 g 


Tartaric acid 


8.76 g 


Sodium gluconate 


6.6 g 


Aluminum sulfate 


25.3 g 


pH (adjusted by sulfuric acid or sodium hydroxide) 


5.05 


Water to make 


1 / 



Water (2 i) was added to 1 1 of the solution obtained above on use. 
so Fixing Solution B 

Water was added to the following solid agent and liquid agent to make 10 thereby preparing a use solution. The 
fixing solution having the following formulation was packed, including both the solid agent part and the liquid agent part, 
in a container (average wall thickness: 500 urn, width: from 200 to 1,000 urn) formed of a high density polyethylene. 
55 After dissolving, the amount of solution was 1 0 / and the pH was 4.85. 



137 



Solid ggent pan 



EP 0 793 140 A1 



Ammonium thiosuHate 


1,200 g 


Sodium thiosulfate 


150 g 


Sodium acetate 


400 g 


Sodium metabisutftte 


200 g 



Liquid agent part 



Aluminum sulfate (27%) 


300 g 


Sulfuric acid (75%) 


30 g 


Sodium gluconate 


20g 


EDTA 


0.3 g 


Citric acid 


40g 



The solid agent part was packed after mixing of the components. 
EXAMPLE 1 

Developers 2 to 23 were prepared thoroughly in the same manner as in the preparation of Developer 1 except for 
replacing Monol in Developer 1 with an equimolar amount of the compounds of formula (A) of the present invention. 

Light-Sensitive Material 1 and Light-Sensitive Material 3 were developed with these developers. The development 
was performed in an automatic developing machine FH-710S (manufactured by Fuji Photo Film Co., Ltd.) at 35°C for 
1 1 seconds or at 35°C for 30 seconds, and then fixing, water washing and drying were continuously performed. Fixing 
was performed using Fixing Solution A. 

The results obtained are shown in Table 1 . 
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Table 1 



15 



35 



Process 
No. 


Formula 
(A) 


Light-Sensitive Materia! 1 


Light-Sensitive Material 3 


Remarks 






D0510 

on 


D0510 
(30") 


(50330 
(30") 


U05 10 
(11") 


D051U 
(30") 


oUooU 
(30") 




lUl 


Mnnnl 
MOnOI 


3.50 


5.38 


18 


3.21 


4.77 


15 


norma ri- 
son 


102 


A-1 


3.89 


5.38 


17 


3.78 


4.63 


14 


Invention 


103 


A-2 


4.42 


5.38 


22 


4.57 


4.74 


14 


- 


104 


A-3 


3.89 


5.40 


22 


3.67 


4.64 


20 


n 


105 


A-1 16 


4.54 


5.38 


22 


4.59 


4.68 


20 


ft 


106 


A-1 18 


4.47 


5.37 


22 


4.61 


4.65 


20 


» 


107 


A-10 


3.85 


5.40 


18 


3.66 


4.75 


18 


- 


108 


A-1 20 


4.46 


5.37 


22 


4.58 


4.70 


20 




109 


A-1 8 


3.79 


5.35 


20 


3.68 


4.70 


17 


n 


110 


A-23 


4.21 


5.35 


18 


4.04 


4.70 


17 


ti 


111 


A-38 


4.52 


5.38 


22 


4.60 


4.63 


20 


ti 


112 


A-4 


3.95 


5.40 


18 


3.79 


4.66 


14 


M 


113 


A-39 


4.00 


5.41 


17 


3.80 


4.60 


15 


tl 


114 


A-43 


4.23 


5.40 


18 


4.07 


4.81 


15 


H 


115 


A-1 00 


3.90 


5.35 


17 


3.88 


4.63 


14 


n 


116 


A-1 4 


3.85 


5.37 


17 


3.67 


4.63 


14 


*» 


117 


A-61 


3.80 


5.37 


20 


3.60 


4.70 


19 


tt 


118 


A-64 


3.95 


5.33 


20 


3.80 


4.62 


14 




119 


A-8 


4.36 


5.39 


20 


4.25 


4.71 


18 


« 


120 


A-78 


4.11 


5.35 


20 


4.06 


4.66 


16 




121 


A-95 


3.90 


5.30 


17 


3.79 


4.60 


14 


n 


122 


A-1 03 


3.95 


5.35 


19 


4.00 


4.65 


15 


M 


123 


p-ami- 
nophenol 


1.82 


3.50 


5 


1.66 


3.01 


7 


Compari- 
son 



45 

It is seen from the results in Table 1 that according to the processing of the present invention, initial development 
was fast in any process and ultrahigh contrast on a sufficiently high level could be obtained similarly to Process No. 101 
for Comparison. 

50 

EXAMPLE 2 

Light-Sensitive Material 2 was processed in the same manner as in Example 1 using the processing solutions used 
in Example 1 , and as a result, similarly to Example 1 . according to the processing of the present invention, initial devel- 
55 opment was fast and ultrahigh contrast capability was obtained. 

EXAMPLE'S 

Light-Sensitive Material 4 was processed using the processing solutions used in Example 1 in the same automatic 
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developing machine as in Example 1 at 38° C for 11 seconds or at 38°C for 20 seconds, and then continuously subjected 
to fixing, water washing and drying. The fixing solution used was Fixing Solution A. 
The results obtained are shown in Table 2. 



Table 2 



Process No. 


Formula (A) 


D0510(11") 


D0510("20) 


G0330 (20") 


Remarks 


301 


Monol 


2.61 


5.16 


15 


Comparison 


302 


A-2 


3.76 


5.24 


18 


Invention 


303 


A-3 


3.23 


5.26 


21 


M 


304 


A-116 


3.81 


5.18 


21 




305 


A-10 


3.22 


5.20 


16 


1» 


306 


A-18 


3.30 


5.20 


16 


H 


307 


A-118 


3.80 


5.22 


21 




308 


A-4 


3.35 


5.25 


14 


M 


309 


A-43 


3.37 


5.22 


15 




310 


A-61 


3.28 


5.23 


16 


fi 


311 


A-8 


3.64 


5.23 


15 


M 


312 


A-78 


3.39 


5.20 


15 


n 


313 


A-95 


3.52 


5.18 


14 


M 


314 


A-103 


3.38 


5.25 


14 





It is seen from the results in Table 2 that also in the processing of the light-sensitive material for dot-to-dot work, 
according to the processing with the developer of the present invention, initial development was fast and ultrahigh con- 
trast capability could be obtained. 

EXAMPLE 4 

Processing solutions were prepared by replacing sodium erythorbate in Developer 1 with an equimolar amount of 
Compound B-6, B-7, B-19, B-23, B-37 or B-43 of the present invention and replacing Monol with the compound of for- 
mula (A) of the present invention, and Light-Sensitive Materials 1 to 4 were developed with these processing solutions. 
Then, results similar to those obtained in Examples 1 to 3 were obtained. 

EXAMPLE 5 

Processings were performed using Fixing Solution B in place of Fixing Solution A in Example 1 and then, results 
similar to those obtained in Example 1 were obtained. 

Examples using an X-ray light-sensitive material are described below. 

(Preparation of {100} AgCl Tabular Emulsion A> 

Into a reaction vessel, an aqueous gelatin solution (containing 19.5 g of Gelatin 1 (deionized alkali -processed 
ossein gelatin having a methionine content of about 40 jimol/g) and 7.8 ml of 1N solution of HN0 3 , and having a pH of 
4.3) and 13 ml of Solution NaCI-1 (an aqueous solution containing 10 g of NaCI per 100 ml thereof) were charged and 
while keeping the temperature at 40°C, Solution Ag-1 (an aqueous solution containing 20 g of AgN0 3 per 100 ml 
thereof) and Solution X-1 (an aqueous solution containing 7.05 of NaCI per 100 ml thereof) were added simultaneously 
each in an amount of 15.6 ml at a rate of 62.4 ml/min. After stirring for 3 minutes, Solution Ag-2 (an aqueous solution 
containing 2 g of AgN0 3 per 100 mi thereof) and Solution X-2 (an aqueous solution containing 1 .4 g of KBr per 100 ml 
thereof) were added simultaneously each in an amount of 28.2 ml at a rate of 80.6 ml/min. After stirring for 3 minutes, 
Solution Ag-1 and Solution X-1 were added simultaneously each in an amount of 46.8 ml at a rat of 62.4 ml/min. After 
stirring for 2 minutes, 203 ml of an aqueous gelatin solution (containing 1 1 .3 g of acid processed gelatin, 1 .3 g of NaCI 
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and 1N solution of NaOH lor adjusting the pH at 5.5) was added to give a pCi of 1 .8, the temperature was raised to 
75°C, the pCI was adjusted to 1 .8 and then ripening was performed for 10 minutes. Thereafter, Disulfide Compound A 
was added in an amount of 1x10' 4 mol per mol of silver halide and then, an AgCI fine grain emulsion (average grain 
diameter: 0. 1 um) was added at a rate, in terms of the addition rate of AgCI, of 2.68x1 0' 2 mol/min over 20 minutes. After 
the addition, the emulsion was ripened for 10 minutes, a precipitant was added, the temperature was lowered to 35°C 
and then the emulsion was washed with water by precipitation. An aqueous gelatin solution was added and the pH was 
adjusted at 60°C to 6.0. 



A transmission-type electron microphotographic image (hereinafter referred to as TEM) of a replica of the grain was 
observed. The resulting emulsion was a high silver chloride {100} face tabular grain containing 0.44 mol% of AgBr on a 
silver basis. The shape and the characteristic values of the grain are as follows: 



Disulfide Compound A 



S— 5 




0 
II 

CH 8 CrUCrUCH 2 C-0H 



(total projected area of tabular grains having an aspect ratio of 1 or more 
/sum of projected areas of all AgX grains) xlOOaa, = 90%; 



(average aspect ratio (average diameter/average thickness) of tabular grains) = a 2 = 9.3; 



(average diameter of tabular grains) ■ a 3 = 1.67 ^m; 



and 



(average thickness) = a 4 = 0.18 \im. 



(Preparation of (1 1 1) AgCI Tabular Emulsion B> 



Silver chloride tabular grains were prepared as follows. 
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Solution (l) t Inactive gelatin 



Crystal Habit Controlling Agent A 
Crystal Habit Controlling Agent B 

Crystal Habit Controlling Agent A 



<^-CH 2 ~N^)-CH 2 eH 2 -<^N-CH 2 -<g) 2C1® 



Crystal Habit Controlling Agent B 
NH 2 



Nad 

H 2 0 

Solution (21 : AgN0 3 

H z O to make 

Solution NaCl 

H 2 0 to make 

Solution AgN0 3 

H 2 0 to make 

Solution (5\ : NaCl 
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H 2 0 to make 



65 ml 



5 



Solution (61 : 



AgN0 3 



101,9 g 



H 2 0 to make 



400 ml 



Solution (7) i 



NaCl 



37.6 g 



10 



400 ml 



H 2 0 to make 



75 



To Solution (1) kept at 35°C, Solution (2) and Solution (3) were added simultaneously at a constant addition rate 
while stirring over 1 minute and the temperature of the solution was elevated to 70°C over 15 minutes. At this time, 
grains corresponding to about 5.7% of all silver amount were formed. Then, Solution (4) and Solution (5) were added 
simultaneously at a constant addition rate over 24 minutes and further, Solution (6) and Solution (7) were added and 

20 grown over 40 minutes while keeping the addition rate of the silver nitrate solution constant so as to give pCI=l0 by a 
controlled double jet method and as a result, a silver chloride tabular emulsion was obtained. 

The emulsion was washed with water and desalted by precipitation, 30 g of gelatin and H 2 0 were added thereto, 
2.0 g of phenaxyethanol and 0.8 g of sodium polystyrene-sulfonate as a thickener were added, and the emulsion was 
redispersed by caustic soda to have a pH of 6.0. 

25 The thus-obtained emulsion was a silver chloride tabular emulsion comprising main planes of (1 1 1) face and hav- 
ing a*, =90%, a 3 =1.55 pm, a4=0.18 jim, a 2 =8.6 and a coefficient of variation of the circle-corresponding projected area 
diameter of 19%. 

(Preparation of {1 1 1} AgBr Tabular Emulsion C > 



Into a container kept at 55°C and containing 6.0 g of potassium bromide dissolved in 1 / of water and 7.0 g of a low 
molecular weight gelatin having an average molecular weight of 15,000, 37 ml of aqueous silver nitrate solution (silver 
nitrate: 4.00 g) and 38 ml of an aqueous solution containing 5.9 g of potassium bromide were added while stirring by a 
double jet method over 37 seconds. Then, 1 8.6 g of gelatin was added, the temperature was raised to 70°C. and 89 ml 

35 of an aqueous silver nitrate solution (silver nitrate: 9.80 g) was added over 22 minutes. Here, 7 ml of an aqueous 25% 
ammonia solution was added, the emulsion was physically ripened for 10 minutes at the same temperature, and then 
6.5 ml of a 100% acetic acid solution was added. Subsequently, an aqueous solution containing 153 g of silver nitrate 
and an aqueous solution of potassium bromide were added while keeping the pAg at 8.5 by a controlled double jet 
method over 35 minutes. Then, 15 ml of 2N potassium thiocyanate solution was added. After effecting physical ripening 

40 at the same temperature for 5 minutes, the temperature was lowered to 35°C. As a result, monodisperse pure silver bro- 
mide tabular grains having 8^95%, a 3 (average projected area diameter) = 1.50 jam, 84 (thickness) = 0.185 jim, a 2 
(average aspect ratio) = 8.1 and a coefficient of variation of the diameter of 18.5% were obtained. 

Thereafter, soluble salts were removed by a precipitation method. The temperature was again raised to 40°C, then 
30 g of gelatin, 2.35 g of phenoxyethanol and 0.8 g of sodium polystyrenesulfonate as a thickener were added and the 

45 pH and the pAg were adjusted to 5.90 and 8.00. respectively, with caustic soda and silver nitrate solution. 

(Preparation of {111} AgBrCI Tabular Emulsion D) 

Into a reaction vessel, an aqueous gelatin solution (containing 19.5 g of Gelatin 1 (deionized alkali-processed 
so ossein gelatin having a methionine content of about 40 jxmol/g) and 7.8 ml of 1N solution of HNO3, and having a pH of 
4.3) and 13 ml of Solution NaCI-1 (an aqueous solution containing 10 g of NaCl per 100 ml thereof) were charged and 
while keeping the temperature at 40°C, Solution Ag-1 (an aqueous solution containing 20 g of AgN0 3 per 100 ml 
thereof) and Solution X-1 (an aqueous solution containing 7.05 of NaCl per 100 ml thereof) were added simultaneously 
each in an amount of 15.6 ml at a rate of 62.4 ml/min. After stirring for 3 minutes, Solution Ag-2 (an aqueous solution 
55 containing 2 g of AgN0 3 per 100 ml thereof) and Solution X-2 (an aqueous solution containing 1 .4 g of KBr per 100 ml 
thereof) were added simultaneously each in an amount of 28.2 ml at a rate of 80.6 ml/min. After stirring for 3 minutes, 
Solution Ag-1 and Solution X-1 were added simultaneously each in an amount of 46.8 ml at a rate of 62.4 ml/min. After 
stirring for 2 minutes. 203 ml of an aqueous gelatin solution (containing 13 g of Gelatin 1 , 1 .3 g of NaCl and 1 N solution 
of NaOH for adjusting the pH at 5.5) was added to give a pCI of 1 .8, the temperatur was raised to 75°C, the pCI was 



30 
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adjusted to 1.8 and then ripening was performed for 10 minutes. Thereafter, Solution Ag-3 (an aqueous solution con- 
taining 50 ml of 100% AgN0 3 per 100 ml thereof) and Solution X-3 (an aqueous solution containing 23.5 g of NaCI and 
71 .4 g of KBr per 100 ml thereof) were prepared and grown by setting an addition rate of silver nitrate to 2.68x1 0' 2 
mol/min by a controlled double jet method at pCI=1 .8 for 20 minutes. 

After the addition, the emulsion was ripened for 10 minutes, a precipitant was added, the temperature was lowered 
to 35°C and then the emulsion was washed with water by precipitation. An aqueous gelatin solution was added thereto 
and the pH was adjusted at 60°C to 6.0. A transmission-type electron microphotographic image (hereinafter referred to 
as TEM) of a replica of the grain was observed. The resulting emulsion was a high silver chloride {100} tabular grain 
containing about 53 mol% of AgBr on a silver basis. The shape and characteristic values of the grain are as follows: 



(total projected area of tabular grains having an aspect ratio of 1 or more 
/sum of projected areas of all AgX grains) x 100 « a 1 = 90%; 



(average aspect ratio (average diameter/average thickness) of tabular grains) = a 2 = 9.3; 



(average diameter of tabular grains) = a 3 = 1.67 urn; 



and 



(average thickness) = a 4 = 0.18 urn. 



(Preparation of (1 1 1) AgCI Tabular Emulsions E and F > 



Silver chloride tabular grains were prepared as follows. 



Solution <l\t Inactive gelatin 

Crystal Habit Controlling Agent A 
Crystal Habit Controlling Agent B 



30 g 



0.4 g 



0.6 g 



Crystal Habit Controlling Agent A 




Crystal Habit Controlling Agent B 
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NaCl 




4 g 


5 






H 2 0 




1,750 ml 




Solution 


( 2\ : 


AgN03 




7.6 g 








H 2 0 to 


make 


30 ml 


10 


gUi.Uui.UIl 


-LaU-* 






2.8 g 








H 2 0 to 


make 


30 ml 


15 


Cr» 1 nt" 1 on 


M ^ : 


AgN0 3 " 




- 24.5 g 








H 2 0 to 


make 


96 ml 


20 


Ca Inti on 




NaCl 




0.3 g 








H 2 0 to 


make 


65 ml 




Solution 


(S): 


AgN0 3 




101.9 g 


25 






H 2 0 to 


make 


400 ml 




Solution 


(7): 


NaCl 




14.4 g 


30 






KBr 




47.0 g 








H 2 0 to 


make 


400 ml 



To Solution (1) kept at 35°C, Solution (2) and Solution (3) were added simultaneously at a constant addition rate 
while stirring over 1 minute and the temperature of the solution was elevated to 70°C over 15 minutes. At this time, 
grains corresponding to about 5.7% of all silver amount were formed. Then, Disulfide Compound B was added in an 
40 amount of 1x10' 4 mol per mol of silver halide, Solution (4) and Solution (5) were added simultaneously at a constant 
addition rate over 24 minutes, further Solution (6) and Solution (7) were added and grown over 40 minutes while keep- 
ing the addition rate of silver nitrate solution so as to give pCI=.8 by a controlled double jet method, and as a result, a 
silver chloride tabular emulsion was obtained. 

The emulsion was washed with water and desalted by precipitation, 30 g of gelatin and H 2 0 were added thereto, 
45 2.0 g of phenoxyethanol and 0.8 g of sodium polystyrenesulfonate as a thickener were added, and the emulsion was 
redispersed by caustic soda to have a pH of 6.0. 

The thus-obtained emulsion was a silver chloride tabular emulsion containing about 50% of Br, comprising main 
planes of (1 1 1) face and having a 1 =90%, a 3 =1 .55 urn, a 4 =0.18 jim, a 2 =&6 and a coefficient of variation of the circle- 
corresponding projected area diameter of 19%. 

50 



55 
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Disulfide Compound B 



10 



20 



<^C0NH^-S-S-<g)-NHC0-^> 
•S0,Na S0 3 Na 



A silver chlorobromide tabular emulsion comprising main planes of (1 1 1) face was prepared by selecting the growth 
75 conditions in the above-described preparation of tabular grains so that the shape of grain, such as aspect ratio and grain 
size, could be the same as of the original tabular grain and adjusting the KBr content in Solution (7) to have a silver chlo- 
ride content of 17% or 24%. 



(Preparation of Monodisperse Cubic Silver Halide Emulsion G) 

Into a container kept at 53°C and containing 32 g of gelatin dissolved in 1 I of water, 0.3 g of potassium bromide, 
5 g of sodium chloride and 46 mg of Compound (I): 




were charged, then 444 ml of an aqueous solution containing 80 g of silver nitrate and 452 ml of an aqueous solution 
35 containing 45 g of potassium bromide and 5.5 g of sodium chloride were added by a double jet method over about 20 
minutes and thereafter, 400 ml of an aqueous solution containing 80 g of silver nitrate and 415 ml of an aqueous solu- 
tion containing 46.4 g of potassium bromide, 5.7 g of sodium chloride and potassium hexachloroiridate(lll) (10 7 
mol/mol-Ag) were added by a double jet method over about 25 minutes to obtain a cubic monodisperse silver chloro- 
bromide emulsion (coefficient of variation of the projected area diameter: 10%) having an average grain size (projected 
40 area diameter) of 0.34 jim. 

The resulting emulsion was subjected to desalting by a coagulation method, 62 g of gelatin and 1 .75 g of phenox- 
yethanol were added thereto, and then the pH and the pAg were adjusted to 6.5 and 8.5, respectively. 

(Chemical Sensitization) 

45 

Grains prepared as described above each was subjected to chemical sensitization while stirring and keeping the 
temperature at 60°C. First, Thiosulfonic Acid Compound-I was added in an amount of 10" 4 mol per mol of silver halide. 
Then, AgBr fine grains each having a diameter of 0.10 jim were added in an amount of 1.0 mor% based on the total 
silver amount, after 5 minutes, a 1 % Kl solution was added in an amount of 1 0~ 3 mol per mol of silver halide, and further 

so after 3 minutes, 1x10" 6 mol/mol-Ag of thiourea dioxide was added. The state was kept as it is for 22 minutes to effect 
reduction sensitization. Thereafter, 3x1 0' 4 mol/mol-Ag of 4-hydrcxy-6-methyl-1,3,3a,7-tetraazaindene, Sensitizing Dye 
1 and Sensitizing Dye 2 were added. Further, calcium chloride was added, and 1x10" 5 mol/mol-Ag of chloroauric acid 
and 3.0x10' 3 mol/mol-Ag of potassium thiocyanate were added. Subsequently, sodium thiosulfate (6x10" 6 mol/mol-Ag) 
and Selenium Compound I (4x1 0* 6 mol/mol-Ag) were added. After 3 minutes, a nucleic acid (0.5 mol/mol-Ag) was 

55 added. After 40 minutes, water-soluble Mercapto Compound 1 was added and the emulsion was cooled to 35°C. 
Thus, the preparation (chemical ripening) of the emulsion was completed. 
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Thiosulfonic Acid Compound-I 

C 2 H 5 S0 2 SNa 
Sensitizing Dye-1 

C2H5 



c,XX,V' = C "-<;XX, 



(CH 2 ),S0,Na 



(CH 2 )»S0," 



Sensitizing Dye-2 



lxlO" 3 mol/mol-Ag 



C,H S 



CI 
CI 



(CH J ) J S0 3 " 
Selenium Compound I 

Se P F 



> 7 



(CHi),S0,Na 



lxlO" 3 mol/mol-Ag 
Water-soluble Mercapto Compound I 

N=N 



SH SO 



S0 3 Na • HjO 



(Preparation of Emulsion Coated Layer) 

An emulsion coating solution was prepared by adding following chemicals to the emulsion subjected to chemical 
sensitization. The addition amount of chemicals is per mol of silver halide. 



Gelatin (including gelatin in emulsion) 

Dextran (average molecular weight: 39,000) 

Sodium poiyacryiate (average molecular weight: 400,000) 

Sodium polystyrenesuHonate (average molecular weight: 600,000) 

Potassium iodide 
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Hardener: 

The addition amount was controlled so that 1 ,2-bis(vinytsulfonylacetamido)ethane had a swelling ratio of 230%. 



Compound 1 


42.1 mg 


Compound 2 


10.3 g 


Compound 3 


0.11 g 


Compound 4 


8.5 mg 


Compound 5 


0.43 g 


pH adjusted with NaOH 


6.1 



Compound 1 
N=N 

SH S0 3 Na 




S0 3 Na 



Compound 3 Compound 4 




SO.WKC.H,), 



To the coating solution prepared above. Dye Emulsified Product I was added to have a Dye I coverage of 10 mg/m 2 
per one surface. 
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Dye I 

5 



10 




20 (Preparation of Dye Emulsified Product a > 

The compound prepared above (60 g), 62.8 g of 2,4-diamylphenol. 62.8 g of dicylohexyl phthalate and 333 g of 
ethyl acetate were dissolved at 60°C. Then, 65 ml of a 5% aqueous solution of sodium dodecylbenzenesutfonate, 94 g 
of gelatin and 581 ml of water were added, and emulsion<Jispersed by a dissolver at 60°C for 30 minutes. Thereafter, 
25 2 g of methyl p-hydroxybenzoate and 6 1 of water were added, and the temperature was lowered to 40°C. The resulting 
solution was concentrated until the total weight was reduced to 2 kg using Ultrafiltration Labo Module ACP1050 manu- 
factured by Asahi Chemical Industry Co., Ltd. and thereto, 1 g of methyl p-hydroxybenzoate was added to obtain Dye 
Emulsified Product a. 

30 (Preparation of Coating Solution for Surface Protective Layer) 

The coating solution for the surface protective layer was prepared to give a coating amount of each component as 
described below. 



Gelatin 




0.780 g/m 2 


Sodium polyacrylate (average molecular weight: 400,000) 


0.025 g/m 2 


Sodium polystyrenesuKbnate (average molecular weight: 600,000) 


0.0012 g/m 2 


Polymethyl methacrytate (average particle si2 


:e: 3.7 jim) 


0.072 g/m 2 


Compound 6 




0.018 g/m 2 


Compound 7 




0.037 g/m 2 


Compound 8 




0.0068 g/m 2 


Compound 9 




0.0032 g/m 2 


Compound 10 




0.0012 g/m 2 


Compound 1 1 




0.0022 g/m 2 


Compound 12 




0.030 g/m 2 


Proxel 




0.0010 g/m 2 


pH adjusted with NaOH 




6.8 
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Compound 6 

CsHit 0CH * CH2HSO3 Na 

Compound 7 

C 1 8 H 3 3 OfCH 2 CH 2 0-)-j5-"H 

Compound 8 

C i yHjaCONCHjCHzSOaNa 

CH 3 - 

Compound 9 

C 8 F 17 S0 2 N--f<:H 2 CH 2 C>h r -H 
I 

C 3 H 7 

Compound 10 

C 8 F 17 S0 2 N-fCH 2 CH 2 O+T — ^CH 2 ) 4 S0 3 Na 
I 

C 3 H 7 

Compound 1 1 

COONa 



Compound 1 2 
0 




(Preparation of Support) 

Pr eparation o f Support for Comparison: 

(1) Preparation of Dye Dispersion B for Undercoat Layer 

The following Dye Compound II was subjected to ball mill treatment according to the method described in JP-A-63- 
197943. 
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Dye Compound II: 



H, C XH-CH=CJi-CH=CH^ , CH 3 



10 





15 



20 



Into 2 /-volume ball mill, 434 ml of water and 791 ml of a 6.7% aqueous solution of a surface active agent Triton 
X200 (trademark) (TX-2000 (trademark)) were charged. To the resulting solution, 20 g of the Dye was added. Then, 400 
ml of zirconium oxide (Z1O2) beads (size: 2 ml) were added and the content was crushed for 4 days. Thereafter, 160 g 
of a 12.5% gelatin was added. After defoaming, 2r0 2 beads were removed by f fltration. When the resulting dye disper- 
sion was observed, the crushed dye had a wide particle size distribution of from 0.05 to 1 .1 5 urn and the average par- 
ticle size was 0.37 um. 

Dye particles having a size of 0.9 jim or more were removed by centrifugal separation. Thus, Dye Dispersion d was 
obtained. 



25 (2) Preparation of Support 

A biaxially stretched polyethylene terephthalate film having a thickness of 175 urn was subjected to surface treat- 
ment with corona discharge and thereon, the first undercoating solution having the following composition was coated 
by a wire converter to give a coated amount of 4.9 ml/m 2 and dried at 185°C for 1 minute. 
30 On the opposite surface, the first undercoat layer was provided in the same manner. Dye Compounds 1 , 3 and 4 
were incorporated each in an amount of 0.04 wt% into polyethylene terephthalate used. 



35 



40 



Butadiene-styrene copolymer latex solution (butadiene having solid 
content of 40%/styrene = 31/69 by weight) 

2,4-Dichloro-6-hydroxy-s-triazine sodium salt 4% solution 

Distilled water 



158 ml 

41 ml 
801 ml 



* The latex solution contained Compound 13 as an emulsion-dispersing agent in an 
amount of 0.4 wt% based on the latex solid content. 



45 



50 



55 
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Dye Compound 1 




Dye Compound 3 



CH, 



SO a Na -SG 3 Na 



Dye Compound 4 



CH 3 0H^)-CH=C 



\cOOCsHit 



(Emulsion-Dispersing Agent) Compound 13 

nC 6 H 13 OOCCH 2 
I 

nC 6 H l3 00CCH-SO 3 Na 

(contained in an amount of 0.4 wt% based on 
the latex solid content) 



(3) Coating of Undercoat Layer 

On the above-described first undercoat layer provided on both surfaces of the film, the second undercoat layer hav- 
ing the following composition was coated on each surface by a wire bar coder method to give the coated amount shown 
below and then dried at 155°C. 
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Gelatin 


80 mg/m 2 


Dye Compound II (as dye solid content) 


8 mg/m 2 


Compound 14 


1.8 mg/m 2 


Compound 12 


0.27 mg/m 2 



10 



15 



Matting Agent: 



polymethyl methacrylate having an average particle size of 2.5 jim 2.5 mg/m 2 



20 



Compound 14 



25 



COOCHa 



(Preparation of Photographic Material > 

On both surfaces of the thus prepared support, the emulsion layer and the surface protective layer prepared above 
were coated in combination by a co-extrusion method. The coated silver amount was 1 .4 g/m 2 per one surface. In this 
35 way, Samples 1 to 7 were prepared. 

Each of the photographic materials obtained was measured on the swelling rate according to the method described 
in JP-A-58-1 1 1933 and then, the swelling rate was 180%. 



40 



45 



(Evaluation of Photographic Capabilities) 

Each of the light-sensitive materials prepared above was exposed to light from both surfaces for 0.05 second using 
Fuji Grenex Screen, HR-4 Screen or HG-M Screen manufactured by Fuji Photo Rim Co., Ltd., or UV Super Rapid 
Screen manufactured by Du Pont. After exposure, each sample was subjected to TP processing in CEPROS-30 man- 
ufactured by Fuji Photo Film Co., Ltd. using the following developer and fixing solution, and evaluated on the sensitivity. 
The sensitivity was shown by a reciprocal of the ratio of the exposure amount necessary for giving a density of 1 .0 in 
addition to fog, taking Sample 1 as a standard. 



(Preparation of Concentrated Developer) 

50 Concentrated Developer A comprising sodium erythorbate developing agent was prepared according to the follow- 
ing formulation. 



55 
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Diethylenetriaminepentaacetic acid 


8.0 g 


Sodium sulfite 


20.0 g 


Sodium carbonate mono hydrate 


52.0 g 


Potassium carbonate 


55.0 g 


Sodium erythorbate 


60.0 g 


4-Hydroxymethyl-4-methyl-1-phenyl-3-pyra20lidone 


13.2 g 


S.S'-Diphenyl-S.a'-dithiopropionic acid 


1.44 g 


Di ethylene glycol 


50.0 g 


Compound 15 


10g 


Water to make 


1 / 


pH adjusted by sodium hydroxide 


10.1 



Compound 15 



25 CH 3 • CH* 

Qn®^0 / VSa.0^N^ ■ 2C1 



30 



€> 



(Preparation of Development Replenisher) 

35 The concentrated developer prepared above was two-fold diluted and used as a development replenisher. 

(Preparation of Development Mother Solution) 

The concentrated developer prepared above (2 £) was diluted with water to make 4 /, a starter solution having the 
40 following composition was added in an amount of 55 ml per I of the diluted developer, and the resulting developer hav- 
ing a pH of 9.5 was used as the development mother solution. 

$t9lgr Solution: 



50 



Potassium bromide 


11.1 g 


Acetic acid 


10.8g 


Water to make 


55 ml 



55 

(Preparation of Concentrated Fixing Solution) 

A concentrated fixing solution having the following formulation was prepared. 
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Water 


0.5/ 


Ethylenediaminetetraacetic acid dihydrate 


0.05 g 


Sodium thiosulfate 


200 g 


Sodium bisulf ite 


98.0 g 


Sodium hydroxide 


2.9 g 


pH was adjusted with NaOH to 5.2 and water was added to 


make 1 /. 





(Preparation of Fixing Replenished 

The concentrated f ixing-solution prepared above was two-fold diluted and used as a fixing replenishes 
(Preparation of Fixing Mother Solution) 

The concentrated fixing solution prepared above (2 /) was diluted with water to make 4 1. The pH was 5.4. 
(Processing Procedure of Photographic Material) 

Each sample was processed using the development mother solution and the fixing mother solution, prepared 
above, while supplying the development replenisher and the fixing replenisher each in an amount of 65 ml per m 2 of the 
light-sensitive material. 



Step 


Temperature 


Processing Time 


Development 


35°C 


8 seconds 


Fixing 


35°C 


8 seconds 


Water washing 


25°C 


7 seconds 


Drying 


55°C 


6 seconds 



EXAMPLE S 

Developers 2 to 23 were prepared thoroughly in the same manner as the above-described concentrated developer 
except for replacing 4-hydroxymethyl-4-methyl-1-phenyl-3-pyrazolidone in the concentrated developer with an equi mo- 
lar amount of the compound of formula (A) of the present invention. 

Coated Sample 1 prepared above was developed with these developers. The development was performed in an 
automatic developing machine CEPROS 30 (manufactured by Fuji Photo Rim Co. , Ltd.) at 35°C for 8 seconds, and sub- 
sequently, fixing, water washing and drying were continuously performed. The fixing solution used was the fixing solu- 
tion prepared above. The results obtained are shown in Table 3. 
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Table 3 



Process No. 


Formula (A) 


Sensitivity 


Fog 


Remarks 


601 


4-hydroxymethyl-4-methyl-1 -phenyl -3-pyrazolidone 


100 


0.15 


Comparison 


602 


A-1 


120 


0.14 


Invention 


603 


A-2 


150 


0.13 




604 


A-3 


120 


0.13 




605 


A-1 16 


170 


0.14 




606 


A-1 18 


170 


0.12 




607 


A-10 


120 


0.14 




608 


A-120 


170 


0.12 




609 


A-1 8 


120 


0.14 




610 


A-23 


150 


0.13 




611 


A-38 


170 


0.14 




612 


A-4 


140 


0.15 




613 


A-39 


150 


0.12 




614 


A-43 


130 


0.14 




615 


A- 100 


130 


0.10 




616 


A-1 4 


120 


0.14 




617 


A-61 


120 


0.13 




618 


A-64 


170 


0.11 




619 


A-8 


150 


0.12 


n | 


620 


A-78 


130 


0.13 




621 


A-95 


130 


0.11 


if 


622 


A-1 03 


150 


0.12 




623 


p-aminophenol 


70 


0.14 


Comparison 



It is seen from the results in Table 22 that according to the processing of the present invention, excellent photo- 
graphic capabilities could be obtained in rapid processing. 

EXAMPLE 7 

Each of Coated Samples 2 to 7 prepared above was developed with the processing solutions used in Example 6 in 
the same manner as in Example 6 and as a result, similarly to Example 6, according to the process of the present inven- 
tion, excellent photographic capabilities such as high sensitivity and low fogging could be obtained in rapid processing. 

EXAMPLE 8 

Processing solutions were prepared by replacing sodium erythorbate in the processing solution used in Example 6 
with an equimolar amount of Compound B-6, B-7, B-19, B-23, B-37 or B-43 of the present invention and replacing 
Monol with the compound of formula (A), and each of Coated Samples 2 to 7 was developed with these processing 
solutions. Then, results similar to those obtained in Examples 6 and 7 were obtained. 
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EXAMPLE 9 

(Preparation of Emulsion E> 
5 Solution 1: 



Water 


1 


/ 


Gelatin 


20 


9 


Sodium chloride 


3 


og 


1 ,3-Dimethylimidazolidine-2-thione 


20 


mg 


Sodium benzenethiosutfonate 


8 


mg 



20 

Solution 2: 



25 



Water 


0.4/ 


Silver nitrate 


100 g 



30 

Solution 3: 

35 



Water 


0.4/ 


Sodium chloride 


27.1 g 


Potassium bromide 


21.0 g 


Ammonium hexachloroiridate(lll) (0.001% aqueous solution) 


20 ml 


Potassium hexachlororhodate(lll) (0.001% aqueous solution) 


6 ml 



45 

To Solution 1 kept at 42°C and a pH of 4.5, Solution 2 and Solution 3 were simultaneously added over 15 minutes 
while stirring to form core grains. Thereto, Solution 4 and Solution 5 shown below were added over 1 5 minutes. Further. 
0.15 g of potassium iodide was added and the grain formation was completed. 

50 

Solution 4: 



55 



Water 


0.4/ 


Sodium nitrate 


100 g 



157 



EP 0 793 140 A1 

SQlution 5: 



5 





Water 


0.4/ 




Sodium chloride 


27.1 g 




Potassium bromide 


21.0 g 


10 


Potassium hexacyanoferrate(ll) (0.1% aqueous solution) 


10 ml 



The emulsion obtained was washed with water by a f locculation method according to a usual method and thereto, 
is 40 g of gelatin was added. 

The pH and the pAg were adjusted to 5.7 and 7.5, respectively, and 1.0 mg of sodium thiosuffate, 4.0 mg of chlo- 
roauric acid, 1.5 mg of triphenytphosphine selenide, 8 mg of sodium benzenethiosulfonate and 2 mg of sodium ben- 
zenethiosutf inate were added to perform chemical sensitization to give an optimal sensitivity at 55°C. 

Further, 100 mg of 4-hydroxy-6-methyM ,3,3a, 7-tetrazaindene as a stabilizer and phenoxyethanol as an antiseptic 
20 were added and finally, Silver Chloroiodobromide Cubic Emulsion E having a silver chloride content of 70 mol% and an 
average grain size of 0.25 urn was obtained. 

Preparation of Coated Sample: 

25 To Emulsion E, 3.8x1 0" 4 mol/mol-Ag of Sensitizing Dye (S-3) was added to effect spectral sensitization. Then, 
3.4x10" 4 mol/mol-Ag of KBr, 3.2X10" 4 mol/mol-Ag of Compound (C). 8.0x10" 4 mol/mol-Ag of Compound (D), 1.2x10" 2 
mol/mol-Ag of hydroquinone, 3.0x10' 3 mol/mol-Ag of citric acid, 1.0x10~ 4 mol/mol-Ag of Hydrazine Compound (D-2b), 
6.0x10* 4 mol/mol-Ag of Nucleation Accelerator E-12, 35 wt% on a gelatin basis of polyethyl acrylate latex, 20 wt% on a 
gelatin basis of colloidal silica having a particle size of 10 mn, and 4 wt% on a gelatin basis of Compound (B) were 

30 added. The resulting mixture was coated on a polyester support to have an Ag coverage of 3.7 g/m 2 and a gelatin cov- 
erage of 1 .6 g/m 2 . Further, a protective upper layer and a protective lower layer each having the following composition 
were coated thereon, and a UL layer having the following composition was coated thereunder. 

(Protective Upper Layer) 

35 





Gelatin 


0.3 g/m 2 


40 


Silica matting agent having an average particle size of 3.5 ^m 


25 mg/m 2 




Compound- 14 (gelatin dispersion) 


20 mg/m 2 




Colloidal silica having a particle size of from 10 to 20 ^m 


30 mg/m 2 


45 


Compound (F) 


5 mg/m 2 




Sodium dodecylbenzenesulfonate 


20 mg/m 2 




Compound (G) 


20 mg/m 2 



50 
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Gelatin 


0.5 g/m 2 


Compound (H) 


15mg/m 2 


1 ,5-Dihydroxy-2-benzaldoxirne 


10 mg/m 2 


Polyethyl acrylate latex 


150mg/m 2 



(UL Layer) 



Gelatin 


0.5 g/m 2 


Polyethyl acrylate latex 


150 mg/m 2 


Compound (B) 


40 mg/m 2 


Compound 15 


10 mg/m 2 



The support of the sample used in this Example had a back layer and an electrically conductive layer each having 
the following composition. 

(Back Layer) 



Gelatin 


3.3 g/m 2 


Sodium dodecylbenzenesulfonate 


80 mg/m 2 


Dye (a) 


40 mg/m 2 


Dye(b) 


20 mg/m 2 


Dye (c) 


90 mg/m 2 


1 ,3-Di vinylsuffonyl-2-propanol 


60 mg/m 2 


Polymethyl methacrylate fine particle (average particle size: 6.5 urn) 


30 mg/m 2 


Compound (B) 


120 mg/m 2 



(Electrically Conductive Layer) 



Gelatin 


0.1 g/m 2 


Sodium dodecylbenzenesulfonate 


20 mg/m 2 


SnCVSb (9/1 by weight average particle size: 0.25 urn) 


200 mg/m 2 
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Compounds C. B. F and G and Dyes (a), (b) and (c) were the same as those used in Light-Sensitive Material 1 , 
respectively, and Sensitizing Dye (S-3) and Compound H were the same as those used in Light-Sensitive Material 2, 
respectively. Hydrazine Compound (D-2b), Nucleation Accelerator E-12, Compounds 14 and 15 are shown below. 

Compound 14 



CHj r CHj 

CH 3 -Si-0 — Si-0 



I 

CH 3 



ChVCH 
I 

CH 3 



CH, 
I 

Si-0 
I 

CH, 



4 C 



CH, 

Si-CH, 
CH, 



Compound 15 




-CH=CH-CH=tHL IoCHj 



KO,S 




SO,K 



KO,S 



Hydrazine Compound (D-2b) 



CtH is SCHjCH 2 NHCONH 



SO,NH 



NHNHCOCFjCP^COOH 



Nucleation Accelerator E-12 



( * ) 3-P*- ( CH 2 ) ,-P«- ( 4> ) 3 • 2Br« 
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Fixing Solution: 

The formulation per 1 / of the concentrated fixing solution is shown below. 
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Ammonium thiosulfate 


360 g 


Disodium ethyl enediaminetetraacetate dihydrate 


0.09 g 


Sodium sulfate pentahydrate 


33.0 g 


Sodium metasufftte 


57.0 g 


Sodium hydroxide 


37.2 g 


Acetic acid (100%) 


90.0 g 


Tartaric acid 


8.7 g 


Sodium gluconate 


5.1 g 


Aluminum sulfate 


25.2 g 


PH 


4.85 



The fixing solution was diluted on use by 2 parts of water per 1 part of the above-described concentrated solution. 
The solution used had a pH of 4.8. 

The evaluation was performed according to the following methods. 

With respect to the container coloration after thermo of the developer, the developer prepared was stored at 60°C 
in a 100 ml-size poly bottle (construction material: polyethylene) airtightly closed with a stopper, and the container col- 
oration of the poly bottle was examined and evaluated by a sensory rating of from point 1 to point 5. As the higher the 
point is, the less the coloration is, and the practically tolerable level is point 4 or higher. The results obtained are shown 
in Table 4. 

For evaluating the photographic properties, the samples prepared each was exposed to a xenon flash light for a 
light emission time of 10' 5 sec using an optical wedge through an interference filter having a peak at 633 nm. The sen- 
sitivity is shown as a relative value taking the reciprocal of the exposure amount necessary for obtaining a density of 
1 .5 on processing with Developer No. 1 shown in Table 19, as 100. The larger the value is, the higher the sensitivity is. 
The gradation (gamma) was obtained according to the following formula. The larger the value obtained is, the higher 
contrast the photographic property is. 

* gamma = (3.0 - 0.3) / [log(exposure amount necessary for giving a density of 3.0) - 
log(exposure amount necessary for giving a density of 0.3)] 

The evaluation results are shown in Table 5. 



Tables 



No. 


Developer No. 


Sensitivity 


Gradation 


Remarks 


1 


1 


100 


22.0 


Comparison 


2 


2 


103 


22.5 


invention 


3 


3 


102 


22.3 


invention 


4 


4 


100 


22.1 


Invention 1 


5 


5 


102 


22.0 


Invention 


6 


6 


80 


7.9 


Comparison 


7 


7 


108 


27.0 


Comparison 



In case of the combination of the compounds of the present invention, the sensitivity is good and an ultrahigh con- 
trast image can be obtained without undergoing any coloration of the container. When N-methyl-p-aminophenol is used, 
an ultrahigh contrast image and a good result with respect to the container colorati n cannot be achieved at the same 
time. 
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EXAMPLE 10 

Using the light-sensitive material, the developers and the fixing solution used in Example 9, a running test was per- 
formed in FG-520AG manufactured by Fuji Photo Film Co., Ltd. The running conditions were such that 16 sheets of 

5 each sample in a full size (50.8x61.0 cm) subjected to half exposure were processed per day and assuming that 1 
round running consists of 6 day operation and 1 day leisure, 6 rounds were done. For the evaluation of photographic 
properties, each sample was exposed in the same manner as in Example 9. The fixing solution was replenished during 
the running in an amount of 1 .5 times the replenishing amount of developer. 

The processing was performed under the conditions such that the development time was 20 seconds, the develop- 

w ment temperature was 35°C and the fixing temperature was 34°C. The mother solution was the developer used in 
Example 1 as it is and the pH of the replenisher was adjusted as shown in Table 27. The sensitivity of the running fatigue 
solution is required in practice to fall within the range of from 95 to 105. 

With respect to the dot quality after running, a 50% plain net having 100 lines was output on the coated light-sen- 
sitive material using a color scanner SG-608 with helium light source, manufactured by Dainippon Screen Mfg. Co., Ltd. 

15 The taillessness of dots was visually evaluated through a magnifier of 200 times. The evaluation results are shown in 
the table below by a 5 point method of from 5 (good) to 1 (bad). The rating of point 3 or higher is necessary for practical 
use. The evaluation results are shown in Table 6. 
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In case of using the compounds of the present invention in combination, even in the running processing, fluctuation 
in the photographic properties is small and the dot quality is good. Particularly, when low replenishment is made, stable 
processability can be obtained by raising the pH of the replenishes 
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EXAMPLE 11 

A solid dispersion of a hydrazide compound as a nucleating agent was prepared as follows and used. 
A 25% aqueous solution of Demole SNB (produced by Kao Corporation) was prepared. Then, to 1 g of a hydrazine 
5 compound, 1 .2 g of the Demole SNB aqueous solution and 59 g of water were added and mixed to form a slurry. The 
resulting slurry was placed in a disperser (1/16 gallon, a sand grinder mill manufactured by Imex K.K.) and dispersed 
using 200 g of glass beads having a diameter of from 0.8 to 1 .2 mm as media for 10 hours. Then, an aqueous gelating 
solution was added thereto and mixed to have a hydrazine compound concentration of 1% and a gelatin concentration 
of 5%, and 2,000 ppm on a gelatin basis of proxel as an antiseptic was added. Finally, an ascorbic acid was added to 
10 adjust the pH to 5.0. 

A light-sensitive material using the solid dispersion of a hydrazide compound was examined in the same manner 
as in Example 10 and similar results were obtained. 

EXAMPLE 12 

is 

Processing Solutions 1202. 1203, 1204, 1205. 1206. 1207, 1208, 1209, 1210, 1211, 1212, 1213. 1214, 1215, 
1216. 1217, 1218. 1219, 1220 and 1222 each was prepared in the same manner as Processing Solution No. 101 in 
Example 1 except for replacing the Monol used with an equimotar amount of A'-4. A'-8, A*-1, A*-2, #-3, A*-7, A'-89, A'- 
11, A'-24, A'-12, A'-10, A'-59, A'-62, A'-14, A'-18, A'-65, A'-21, A*-128, A'-26, A'-22 or A'-31, respectively. Using these 

20 solutions, development was performed in the same manner as in Example 1. Then, almost the same results were 
obtained, for Processing Solution 1202. as in the case of using Processing Solution 102; for Processing Solution 1203. 
as in the case of using Processing Solution 103; for Processing Solution 1204, as in the case of using Processing Solu- 
tion 104; for Processing Solution 1205, as in the case of using Processing Solution 105; for Processing Solution 1206, 
as in the case of using Processing Solution 1 06; for Processing Solution 1 207, as in the case of using Processing Solu- 

25 tion 107; for Processing Solution 1208. as in the case of using Processing Solution 108; for Processing Solution 1209, 
as in the case of using Processing Solution 109; for Processing Solution 1210, as in the case of using Processing Solu- 
tion 1 10; for Processing Solution 121 1 , as in the case of using Processing Solution 1 1 1 ; for Processing Solution 1212, 
as in the case of using Processing Solution 1 12; for Processing Solution 1213, as in the case of using Processing Solu- 
tion 1 13; for Processing Solution 1214, as in the case of using Processing Solution 1 1 4; for Processing Solution 1215, 

30 as in the case of using Processing Solution 1 15; for Processing Solution 121 6. as in the case of using Processing Solu- 
tion 116; for Processing Solution 1217. as in the case of using Processing Solution 117; for Processing solution 1218, 
as in the case of using Processing Solution 1 18; for Processing Solution 1219, as in the case of using Processing Solu- 
tion 1 19; for Processing Solution 1220. as in the case of using Processing Solution 120; for Processing Solution 1221. 
as in the case of using Processing Solution 121 ; and for Processing Solution 1222, as in the case of using Processing 

35 Solution 122. 

EXAMPLE 13 

The following developer was prepared. 

40 

Composition of Developer: 

Developing agent shown in Table 1 9 
Aminophenol derivative shown in Table 19 

45 



Diethylenetriaminepentaacetic acid 


2g 


Potassium carbonate 


33g 


Sodium carbonate 


28 g 


Sodium hydrogencarbonate 


25 g 


KBr 


0.2 g 


5-Methylbenzotriazole 


0.004 g 


1 -Phenyl-5-mercaptotetrazole 


0.02 g 


Sodium sulfite 


2g 
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Water was added to make 1 4 and the pH was adjusted to 9.7. 
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A solid dispersion of each of Hydrazine Derivatives 1c', 5e' and 25c' was prepared as follows. 
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(Preparation of Solid Dispersion of Hydrazine Compound) 

A 25% aqueous solution of Demote SNB (produced by Kao Corporation) was prepared. To 1 g of a hydrazine deriv- 
ativ , 1 .2 g of the Demole SNB aqueous solution prepared above and 59 g of water were added and mixed to form a 
slurry. The resulting slurry was placed in a disperser (1/16 gallon, a sand grinder mill manufactured by Imex K.K.) and 
dispersed using 1 70 g of glass beads having a diameter of from 0.8 to 1 .2 mm as media fori 5 hours. Then, an aqueous 
gelatin solution was added thereto and mixed to have a hydrazine compound concentration of 1% and a gelatin con- 
centration of 5%, and 2,000 ppm on a gelatin basis of proxel as an antiseptic was added. Finally, an ascorbic acid was 
added to adjust the pH to 5.0. The solid dispersion obtained had an average particle size of about 0.3 jim. 

A light-sensitive material was prepared as follows. 

(Preparation of Emulsion) 
Solution 1: 





Water 


1 l 


20 


Gelatin 


20 g 




Sodium chloride 


3.0 g 




1 t 3-Dimethylimidazolidine-2-thione 


20 mg 


25 


Sodium benzenethiosulfonate 


8 mg 



30 Solution 2: 



35 



Water 


400 ml 


Silver nitrate 


100 g 



40 



Solutio n 3 : 



45 



50 



Water 

Sodium chloride 
Potassium bromide 

Ammonium hexachtoroiridate(lll) (0.001% aqueous solution) 
Potassium hexachlororhodate(lll) (0.001% aqueous solution) 



400 ml 
27.1 g 
21.0 g 
20 ml 
6 ml 



55 



To Solution 1 kept at 42°C and a pH of 4.5, Solution 2 and Solution 3 were simultaneously added over 15 minutes 
while stirring to form core grains. Thereto, Solution 4 and Solution 5 shown below w re added over 15 minutes. Further, 
0.15 g of potassium iodide was added and the grain formation was completed. 
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Solution 4: 



Water 


400 ml 


Sodium nitrate 


100 g 



Solution 5: 



75 





Water 


400 ml 




Sodium chloride 


27.1 g 


20 


Potassium bromide 


21 .0g 




Potassium hexacyanof errate( 1 1) (0.1% aqueous solution) 


10 ml 



25 The emulsion obtained was washed with water by a flocculation method according to a usual method and thereto, 
40 g of gelatin was added. 

The pH and the pAg were adjusted to 5.7 and 7.5, respectively, and 1 .0 mg of sodium thiosulfate, 4.0 mg of chlo- 
roauric acid. 1.5 mg of triphenylphosphine selenide, 8 mg of sodium benzenethiosulfonate and 2 mg of sodium ben- 
zenethiosutf inate were added to perform chemical sensitization to give an optimal sensitivity at 55°C. 
30 Further. 100 mg of 4-hydroxy-6-methyl-1 ,3,3a, 7-tetrazaindene as a stabilizer and phenoxyethanol as an antiseptic 
were added and finally, Silver Chloroiodobromide Cubic Emulsion A having a silver chloride content of 70 mor% and an 
average grain size of 0.25 ^m was obtained. 

(Preparation of Coated Sample > 

35 

To the emulsion obtained above, 3.8x1 0" 4 mol/mol-Ag of Sensitizing Dye (1) was added to effect spectral sensiti- 
zation. Then, 3.4x10" 4 mol/mol-Ag of KBr, 3.2x10" 4 mol/mol-Ag of Compound (1), 8.0x10* 4 mol/mol-Ag of Compound 
(2), 1.2x10" 2 mol/mol-Ag of hydroquinone, 3.0x1 0" 3 mol/mol-Ag of citric acid, 1.0x10" 4 mol/mol-Ag of a hydrazine com- 
pound shown in Table 20, 6.0x1 0* 4 mol/mol-Ag of Compound (4), 35 wt% on a gelatin basis of poiyethyl acrylate latex, 
40 20 wt% on a gelatin basis of colloidal silica having a particle size of 10 mji, and 4 wt% on a gelatin basis of Compound 
(5) were added. The resulting mixture was coated on a polyester support to have an Ag coverage of 2.5 g/m 2 and a 
gelatin coverage of 1.2 g/m 2 . Further, a protective upper layer and a protective lower layer each having the following 
composition were coated thereon, and a UL layer having the following composition was coated thereunder. 

45 (Protective Upper Layer) 



50 


Gelatin 


0.3 g/m 2 




Silica matting agent having an average particle size of 3.5 urn 


25mg/m 2 




Compound (6) (gelatin dispersion) 


20 mg/rrr 2 


55 


Colloidal silica having a particle size of from 10 to 20 urn 


30 rng/rrr 2 


Compound (7) 


5 mg/m 2 




Sodium dodecylbenzenesuifonate 


20 mg/m 2 




Compound (8) 


20 mg/m 2 
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Gelatin 


0.5 g/m 2 


Compound (9) 


15 mg/m 2 


1 ,5-Dihydroxy-2-benzaWoxime 


10 mg/m 2 


Polyethyl acrytate latex 


150 mg/m 2 



(UL Layer) 



Gelatin 


0.5 g/m 2 


Polyethyl acrytate latex 


150 mg/m 2 


Compound (5) 


40 mg/m 2 


Compound (10) 


10 mg/m 2 



The support of the sample used in this Example had a back layer and an electrically conductive layer each having 
the following composition. 

(Back Layer) 



Gelatin 


3.3 g/m 2 


Sodium dodecylbenzenesulfonate 


80 mg/m 2 


Compound (11) 


40 mg/m 2 


Compound (12) 


20 mg/m 2 


Compound (13) 


90 mg/m 2 


1 ,3-DivinylsuHbnyl-2-propanol 


60 mg/m 2 


Polymethyl methacrylate fine particle (average particle size: 6.5 urn) 


30 mg/m 2 


Compound (5) 


120 mg/m 2 



(Electrically Conductive Layer) 



Gelatin 


0.1 g/m 2 


Sodium dodecylbenzen sulfonat 


20 mg/m 2 


Sn0 2 /Sb (9/1 by weight, average particle size: 0.25 jim) 


200 mg/m 2 
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Sensitizing Dye (1) 

5 

CH a 

<CH,),S0,«. ^ 

20 
25 
30 
35 
40 
45 
50 
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Compound ( 1 ) 



Compound ( 2 ) ■ 



SH S0,Na 
N— N 



HONH^yNHOH 
N^N 
NCCH,), 



Hydrazine Compound H 



@- SOjNH "<§>- NHNHCCF, 



Compound ( 4 ) 



( (dH~ P-6CH,h-P ~f<@> ) 4 • 2Br© 



Compound ( 5 ) 

A 3:1 mixture of n=2 and n=3 : 

CH 2 =CHS0 2 CH 2 CONH 1 

(CH 2 )„ 
CH 2 *=CHS0 2 CH 2 CONH 1 



Compound ( 6 ) 

CH, f CH, 
CHj-fi-0 — 



SH, 1 CH,-CH-<§) 
CH, 



CH, 
^i-0 
*■ CH, 



1 ? H * 
— -CH, 

4« CH, 



Compound ( 7 ) 

C 8 F 17 SO 2 NCH 2 C0OK 
I 

CjH 7 



Compound ( 8 ) 

CtHit -^O^O-CCHjCHCHjOjH 
^ OH 
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Compound ( 9 ) 



NHCOCH, HHCOCHj" 



f 8 ST 

CHtCHiCO-(CH,)<- OCCH,CH, 



Compound (10) 



Compound ( 11 ) 



HsCOCv ^CH-CH=CH-CH=CH 



KO,S 



0 

S0 3 K 



KO,S 



HO'Nr 



Compound (12) 



Compound (13) 



33 

S0 3 K 



HsCOOCv ^CH-CH=CH v .COOCH* 



SO,K 



SO,K 



HOOC. ^CH-CH=CH-CH=CH N ,COOH 



HO N ' 



SO,K 



SO,K 
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TABLE 8 



Light-Sensitive No. 


Hydrazine Derivative No. 


Addition Method of Hydrazine Deriva- 
tive 


A 


Hydrazine Compound H 


dissolved in methanol before addition 


B 


1C 


dissolved in methanol before addition 


C 


1c' 


added as a solid dispersion 


D 


5e' 


added as a solid dispersion 


E 


25c' 


added as a solid dispersion 



15 

(Evaluation) 

(1) Exposure, Development 

20 

Each of the samples prepared above was exposed to a xenon flash light for a light emission time of 1 0" 5 sec using 
a stepwedge through an interference filter having a peak at 633 nm, developed with the developer prepared above at 
34°C for 1 5 seconds in an automatic developing machine AP-560, manufactured by Fuji Photo Film Col, Ltd., and then 
subjected to fixing, water washing and drying. 
25 The fixing solution used had the following formulation. 

Fixing Solution: 



Ammonium thiosurfate 


120 g 


Disodium ethyl enediaminetetraacetate dihydrate 


0.03 g 


Sodium sulfate pentahydrate 


119 


Sodium metasutfite 


19g 


Sodium hydroxide 


12.4 g 


Acetic acid (100%) 


30 g 


Tartaric acid 


2.9 g 


Sodium gluconate 


1.7 g 


Aluminum sulfate 


8.4 g 


PH 


4.8 



so (2) Evaluation 
(Gamma) 

As an index (gamma) for the contrast of an image, a point of (fog + density of 0. 1 ) and point of (fog + density of 3.0) 
55 on a characteristic curve was connected by a straight line, and the gradient of the straight line obtained was expressed 
as the gamma value. That is, gamma = (3.0 - 0.1)/[log(ex posure amount necessary for giving a density of 3.0) 
- Iog(exposure amount necessary for giving a density of 0.1)] , and the larger the gamma value is, the higher contrast 
the photographic property is. If the gamma value is less than 15, the image can hardly endure practical use. The 
gamma value is preferably 20 or more. 
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(3) Practical Dmax 

The practical Dmax was defined as the density on a solid area when test steps (16 steps) were output while varying 
the LS value (light step value) at 175 lines/inch using a color scanner SG-608 with helium-neon light source, manufac- 
s tured by Dainippon Screen Mfg. Co., Ltd., and exposed at the LS value where the dots in 8th step became 49%. The 
halftone percentage was determined by means of Macbeth TD904. If the practical Dmax is 4.0 or less, the image can 
hardly endure the practical used. The practical Dmax is preferably 4.5 or more. 

(4) Evaluation of Linear Reproduction 

10 

Test steps (16 steps) were output at 175 lines/inch using a color scanner SG-608 with helium-neon light source, 
manufactured by Dainippon Screen Mfg., Co., Ltd., and developed under the above-described processing conditions, 
and the halftone percentages at the 1 st step and the 1 5th step were measured when the dots at 8th step became 49%. 
As the closer to 5% the 1st step is and as the closer to 92% the 15th step is, the more excellent the linearity. The half- 
75 tone percentage was determined by means of Macbeth TD 904. If the 1 st step is less than 3% or the 1 5th step exceeds 
94%, the image cannot be endurable in practical use. 

(5) Evaluation of Taiilessness of Dots 

20 A 50% plain net having 1 00 lines was output on the coated light-sensitive material using a color scanner M-656 with 
argon light source, manufactured by Crossfield KK, the light-sensitive material was developed under the above- 
described conditions, and the taiilessness of dots was visually evaluated through a magnifier of 200 times. The evalu- 
ation results are shown in the table below by a 5 point method of from 5 (good) to 1 (bad). The rating of point 3 or higher 
is necessary for practical use. 

25 The evaluation results are shown in Table 9. 
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(Results) 

When the light-sensitive material containing the hydrazine derivative of the present invention and the developer of 
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the present invention are combined, a scanner light-sensitive material satisfied in ail capabilities of ultrahigh contrast, 
practical Dmax, linear reproducibility and tailiessness of dots can be uniquely obtained. 

By using a p-aminophenol having a specific structure represented by formula (A) of the present invention in a devel- 
oper comprising an ascorbic acid represented by formula (B) or a derivative thereof, an image having high sensitivity 
and good quality can be provided in rapid processing. In particular, an ultrahigh contrast negative image can be pro- 
vided in rapid processing by processing a photographic light-sensitive material containing a hydrazine compound with 
the developer of the present invention. 

While the invention has been described in detail and with reference to specific examples thereof, it will be apparent 
to one skilled in the art that various changes and modifications can be made therein without departing from the spirit 
and scope thereof. 

Claims 

1 . A processing composition for silver halide photographic light-sensitive material, which comprises at least one com- 
pound represented by the following formula (A), (A- 1) or (A-II) and at least one compound represented by the fol- 
lowing formula (B): 




wherein R 1t R2, R 3 and R 4 , which may be the same or different, each represents a hydrogen atom or a substrtuent, 
and R 5 and Re, which may be the same or different, each represents an alkyl group, an alkenyl group, an aikynyl 
group, an aryl group, an aralkyl group or a heterocyclic group; 




(A-I) 



(A-II) 



wherein in formulae (A-I) and (A-II), R 1p R 2 , R3, R4, R^ ^ , R22. R 33 and Re. which may be the same or different, each 
represents a hydrogen atom or a substituted, provided that at least one of R 1t R 2 , R3 and R 4 represents a substit- 
uent; in formula (A-I), R5 represents an alkyl group, an alkenyl group, an aikynyl group, an aryl group or a hetero- 



176 



EP 0 793 140 A1 



cyclic group; and in formula (A- 1 1), Z represents an atomic group comprising a carbon atom or an oxygen atom, 
capable of forming a 5- or 6-membered condensed heterocyclic ring together with the nitrogen atom and the ben- 
zene ring, and m represents an integer of from 0 to 4; 




wherein R 7 represents a hydrogen atom, an alkyl group, an aryl group or a heterocyclic group. 

The processing composition as claimed in claim 1 , which contains substantially no dihydroxybenzene-base devel 
oping agent 

The processing composition as claimed in claim 1 , which contains at least one compound represented by the fol 
lowing formula (C): 



wherein Z A represents a nonmetallic atom group necessary for forming a substituted or unsubstituted, 5- or 6-mem- 
bered nitrogen-containing aromatic heterocyclic ring together with the N and C atoms, X t represents a hydrogen 
atom or a cation, and two kinds of radicals resulting from elimination of any one hydrogen atom from Z 1 may be 
combined to form a bis type structure. 

A developer for silver halide photographic light-sensitive material, which comprises at least one compound repre- 
sented by the following formula (A), (A-l) or (A-ll) and at least one compound represented by the following formula 
(B): 




wherein , R 2 , R 3 and R 4 . which may be the same or different, each represents a hydrogen atom or a substituent, 
and R 5 and Re, which may be the same or different, each represents an alkyl group, an alkenyl group, an alkynyl 
group, an aryl group, an aralkyl group or a heterocyclic group; 
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15 



20 



25 



40 



50 




(A-II) 



OH 



wherein in formulae (A-l) and (A-II), R 1t R 2 , R 3 , R4.Rn, R22. R33 and Re, which may be the same or different each 
represents a hydrogen atom or a substituted provided that at least one of R 1( R 2 , R3 and R4 represents a substrt- 
uerrt; in formula (A-l), R 5 represents an alkyi group, an alkenyl group, an aikynyl group, an aryl group or a hetero- 
30 cyclic group; and in formula (A-II), Z represents an atomic group comprising a carbon atom or an oxygen atom, 
capable of forming a 5- or 6-membered condensed heterocyclic ring together with the nitrogen atom and the ben- 
zene ring, and m represents an integer of from 0 to 4; 



>< (B) 



wherein R 7 represents a hydrogen atom, an alkyi group, an aryl group or a heterocyclic group. 
5. The developer as claimed in claim 4, which contains substantially no dihydroxybenzene-base developing agent. 

45 6. The developer as claimed in claim 4, which contains at least one compound represented by the following formula 
(C): 



>SX, (C) 



55 wherein Z 1 represents a nonmetailic atom group necessary for forming a substituted or unsubstituted, 5- or 6-mem- 
bered nitrogen-containing aromatic heterocyclic ring together with the N and C atoms, X, represents a hydrogen 
atom or a cation, and two kinds of radicals resulting from elimination of any one hydrogen atom from Z 1 may be 
combined to form a bis type structure. 



178 



EP 0 793 140 A1 



A processing method of a silver halide photographic light-sensitive material, which comprises developing an 
exposed silver halide photographic light-sensitive material with a developer, 

wherein the developer comprises at least one compound represented by the following formula (A). (A-l) or 
(A-ll) and at least one compound represented by the following formula (B): 




wherein , R 2 . R3 and R4, which may be the same or different, each represents a hydrogen atom or a substituent, 
and R 5 and F^, which may be the same or different, each represents an alkyl group, an alkenyl group, an alkynyl 
group, an aryl group, an aralkyi group or a heterocyclic group; 




(A-I) 



(A-II) 



wherein in formulae (A-l) and (A-ll), R-j , R 2 , R 3 . R 4 . R-i 1 , R22. R33 and Re. which may be the same or different, each 
represents a hydrogen atom or a substitutent. provided that at least one of R 1t R2. R3 and R 4 represents a substit- 
uent; in formula (A-l), R 5 represents an alkyl group, an alkenyl group, an alkynyl group, an aryl group or a hetero- 
cyclic group; and in formula (A-ll), Z represents an atomic group comprising a carbon atom or an oxygen atom, 
capable of forming a 5- or 6-membered condensed heterocyclic ring together with the nitrogen atom and the ben- 
zene ring, and m represents an integer of from 0 to 4; 
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wherein R 7 represents a hydrogen atom, an alkyl group, an aryl group or a heterocyclic group. 

8. The processing method as claimed in claim 7, wherein the developer has a pH of from 9.0 to 10.5. 

9. The processing method as claimed in claim 7, wherein the developer has a carbonate concentration of 0.3 mol// or 
more. 

10. The processing method as claimed in claim 7, wherein the developer has a sulfite concentration of 0.1 mol/l or less. 

11. The processing method as claimed in claim 7, wherein the replenishing amount of the developer is 180 ml/m 2 or 
less. 

12. The processing method as claimed in claim 7, wherein the developer replenisher has a pH 0.3 higher than the pH 
of the developer mother solution. 

13. The processing method as claimed in claim 7, wherein the silver halide photographic light-sensitive material com- 
prises a silver halide emulsion layer and other hydrophilic colloid layers, at least one of the silver halide emulsion 
layer and other hydrophilic colloid layers containing a hydrazine nucleating agent. 

14. The processing method as claimed in claim 13, wherein at least one of the silver halide emulsion layer and other 
hydrophilic colloid layers contains a nucleation accelerator. 

15. The processing method as claimed in claim 7, wherein the silver halide photographic light-sensitive material com- 
prises a silver halide emulsion layer containing silver halide grains of which from 50 to 1 00% of the total projected 
area are occupied by tabular grains having an aspect ratio of from 3 to 30. 

16. The processing method as claimed in claim 15, wherein at least 50 mol% of the silver halide grains contained in 
the silver halide emulsion layer of the silver halide photographic light-sensitive material are silver chloride. 
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